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Problems of metal fatigue await solution; 

in the meantime the contributions of 
First, it avoids the need for rivet holes, the adhesive bonding towards reducing fatigue 
focal points at which fatigue cracks often first should not be overlooked . . . and of 
occur. Secondly, it enables designers to thicken wat these adhesives ‘ Redux’, proven in 


raisers. 
The drilling of holes is, in itself, a theoretically undesirable 
preliminary to the reinforcing of a structure and it is not surprising Q 
that cyclic tests conducted by leading aircraft makers have established Q 
the superior fatigue life of ‘ Redux ’-bonded stringer-skin panels over 
those of riveted construction. More important still is the ability of 
‘Redux’ to provide effective local reinforcement to remove stress 


raisers. 


* Redux’ is simple to use, especially if specified at the 


age, 


upon for every possible assistance. In the meantime, there 
is a wealth of literature on the subject, much of it of 
absorbing interest to the designer and production engineer. 
May we send you some examples ? 


* Redux’ is the registered trade name of the adhesive used in the’ Redux’ (patented) bonding process 


Aero Research Limited, comrisce. retephone : 187 
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This one’s easy — but when it comes to designing the right 
kind of springs and presswork for a specific job, then you 
may be only too glad to have us help you out. We've been 
designing and manufacturing springs and presswork for close 
on a century ; turning them out by the million ; and as 
accurately as if we were watch-makers ! The “know-how” now 


at our finger tips is quite amazing — and it is freely at your service. 
TERRY'S spaces & pressworx 


HERBERT TERRY & SONS LTD. REDDITCH. ENGLAND 
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hen formulating Ball and Roller 
Bearing mountings 


submit them in 
confidence to 


our Technical Department 


as a matter of course 


Ransome & Marles Bearing Co. Ltd 
Newark-on-Trent, England 


Please give full information and a drawing or sketch if possible: 
1 Describe the machine and the exact location and/or function of the 


proposed bearing mounting. 

State the speed of the rotating parts with journal and thrust loads. 
Say if these fluctuate and how much. Give h.p. and drive details if 
loads are not known. , 

Describe working conditions—temperatures, wet or dry conditions, 
duration of duty and any other relevant features. 
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POWER CONTROLS 


BOULTON PAUL power controls are characterised by their SENSITIVITY, 
independent of aerodynamic loads; FIDELITY of response under all normal 
conditions of loading and rates of operation; STABILITY, inherent in the 
design; PRECISION in manufacture and performance; SAFETY, positively 
ensured by duplication of fundamental components; RELIABILITY, proved 
by a long history of trouble-free service; and VERSATILITY, enabling the 
system to be applied in widely varying arrangements to suit the require- 
ments of individual aircraft designs. Units similar to that illustrated 
operate the ailerons of the Avro Vulcan bomber. 


BOULTON PAUL 
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Here is a new design of Air Sur- 
veillance Radar giving the highest 
standards of performance in a com- 

pact form and at low cost. The 
equipment operates in the X-band 
with a power of 250 kilowatts and the 
acrial provides a cosecant-squared 
coverage giving solid cover up to an alti- ¥ : 
tude of 25,000 feet and safe tracking to 75 

miles range on a large transport aircraft. The 

high efficiency of the aerial design and the very 

low level of the side-lobes assist in achieving excel- 
lent detection ranges and the minimum of clutter. 
The equipment incorporates a high definition 12° Fixed 

Coil Display and the combined Transmitter/Receiver is 
built into a compact, casy-to-service, four-drawer cabinet. 


AIRFIELD CONTROL= = = 


This equipment, developed to assist 
the approach to landing of both 
military and civil aircraft in adverse 
weather conditions, is in world-wide 

use by air forces, civil authorities and 
aircraft manufacturers. Proved in ser- 
vice, it is outstanding for its flexibility, 
low cost and ease of operation. A single 
operator can easily handle landings with the 
ICAO recommended spacing and the necessary 
high landing rate can be achieved in jet fighter 
operations. The equipment is available in static, 
mobile or air transportable form. 


DECCA LEADS THE WAY 


OECCA RADAR 
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BEA VISCOUNTS 
now fly 


175 hours a day 


over 27 routes 


When they entered BEA's service in 1953, Vickers 
Viscounts were the world’s first propeller-turbine 
airliners. They are still the only propeller-turbine 
aircraft in regular passenger service, anywhere: 
The most popular 
medium-range airliner in the world. 


VICKERS 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


TGA 
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years 


in the service of 


Swedish aviation 


Today Flygmotor looks back on a quarter 
of a century of service in the cause of 
freedom. In this period the company has 
built practically all the engines used by 
the Swedish Air Force. Flygmotor engines 
have been used both in Swedish-built air- 
craft and in airframes purchased from 
England, The list includes famous names 
like the Bristol Mercury, Pratt & Whitney 
Twin Wasp, De Havilland Goblin and 
Ghost engines, and the Rolls Royce Avon. 
It's a far cry from the company’s first 
product, a 600 hp radial engine, to mod- 
ern jet types, but Flygmotor has taken 
the era’s technical progress in its stride. 
Not only manufacturing famous engine 
types on licence, it has added some nota- 
ble developments from its own research. 


SVENSKA FLYGMOTOR AKTIEBOLAGET 
TROLLHATTAN SWEDEN 


THE SWEDISH AEROENGINE COMPANY 
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BEAVERS in industry 


In the Canadian West and the U.S. South- 
west, Beavers as a tool of the oil industry 
are working daily... 


« MOVING MEN AND EQUIPMENT 
EXPLORATION 
« PIPE LINE PATROL 


LANDPLANE «+ SEAPLANE 
SKIPLANE 
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For informative Brochure: Write Dept. FE.11 ey 
THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED | 


SPECIFICATION D.T.D. 900/4240 No. 22/3 
SPECIFICATION D.T.D. No.24 


THE 
ADHESIVE 
FOR THE 

AIRCRAFT 
INDUSTRY 


* 


It, It, BR: EF} 


SUPPLIED TO 
BRITISH EUROPEAN AIRWAYS 
ROLLS-ROYCE LIMITED 


VICKERS-ARMSTRONGS LIMITED 


ETC, 


Write for your copy of our illustrated Catalogue F.4 


SURRIDGE’S PATENTS LTD 


BECKENHAM, KENT 


TELEPHONE: BECKENHAM 0168 & MALL 


OLDFIELD WORKS HAMPTON MIDDLESEX 
Tel: MOLesey 2160 (6 lines) Grams: Hallite Hampton Middlesex 


8 FLIGH1 18 Novemper 1955 
| 
RESISTANT 
\ OZONE 
AND 
SUNLIGHT 
RESISTANT 
in rte a complete range of | 
‘shane 


18 Novemper 1955 


FLIGHT 


GIVE THE BEST FOR CHRISTMAS- 


MENT 
MER MAUESTY THE QUEER 


‘are 


TOBACCO CO LTD 
ENGLISH PEWTER TANKARDS 


Made in Sheffield in hammered finish, with the 

traditional glass base, and containing an airtight tin 
of 50 State Express 555 cigarettes. 

} Pt. Tankard ... 27/6 

pt. Tankard... 


the 


QTATE EXPRESS 555 


Christmas Gifts and State Express—to many they are synonymous. 
Over the years Christmas gift packings of State Express cigarettes 
have been relied on to solve the problem of presents for friends and 
family. Within this season's range there is an appropriate choice for 
every purpose. 


KK 


GREETINGS PACKINGS 
OF STATE EXPRESS 555 
In colourful outers with a picturesque 
illustration of seasonable character. 
50 State Express 555 cigarettes ; 10/- 
100 State Express 555 cigarettes 20/- 


PRESENTATION CABINET 
Styled in the traditional State Express 555 
manner, this Cabinet in Primrose and Gold 
contains 
150 State Express 555 cigarettes 
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EVERYTHING IN SHEET METAL WORK 


FOR AIRCRAFT AND AUTOMOBILE — 


CABINETS Refrigeration 
for RADAR, RADIO COLD STORAGE 
HEATING 
MOa 
MOTOR CASES 0 
| 
COACH AND Condition 
BUS BODIES MINING | 
Municipal 
and other Components 
ALL METAL Ss 
SHEET METAL 


Vehicle Bodies 
TELEGRAMS: TELEPHONES: 
BROMELPAR, SOUTHTOT n & 0 t TOTTENHAM 
LONDON at. 2257, 2258 & 2259 


161 WEST RD., TOTTENHAM LONDON, N.17 


Capacity for 
very large 


+ « « jigs and fixtures 
« « aircraft components 


Our Machine Shops are laid out for 
EXPERIMENTAL MACHINING 

DEVELOPMENT WORK 

PRODUCTION —Lonc on SHORT RUNS 


We con work to the finest limits on the 
FINEST MACHINE TOOLS 


JIG & UF 


LEYTOOL WORKS, HIGH ROAD, LEYTON, LONDON, E.10 Telephone: Leytonstone 5022-3-4 
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Prompt deliveries. 
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The correct degree 
of automatic control 


Workaday air transport is fast becoming a recognised part of 

community life in the remoter regions away from international air routes. 

Under these conditions, the duties imposed on pilots make the use of 

some form of automatic control just as necessary as on the main air lines. 
Essentially, the correct equipment must be simple, the initial cost 

and weight low, the maintenance required at a minimum .. . yet it must 

provide basic control for en-route flying, climbs, turns and descents. 

For new concepts in the automatic control of medium size air-liners, look to Sperry 


SPERRY GYROSCOPE COMPANY LIMITED ' GREAT WEST ROAD © BRENTFORD MIDDLESEX © Telephone: EALing 677! 
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Protecting the| 
VISCOUNTS 


A., 


Fitted in the T.A.A, 


and most of the future 


Vickers Viscounts is the 


Graviner ‘Virewire’, a 


continuous capillary type 


resetting fire detector. Rapid 


temperature response, light 


in weight and virtually 


indestructible, the Graviner 


‘Firewire’ is a fundamental 
4 Photograph by courtesy of VICKERS-ARMSTRONG LIMITED 


step forward in reliable 


fire detection. «6GRAVINER AIRCRAFT FIRE PROTECTION 


equipment is fitted to most British aircraft and many foreign types. It 
covers every requirement from the single hand extinguisher to the auto- 
matic multi-shot 4 engine systern. Development in explosion suppression 
and fire detection and extinguishment techniques continues in order to 
provide even higher standards of safety. Consult Graviner on all fire 
protection problems. 


RR AVIN E * GRAVINER +» COLNBROOK + BUCKS - ENGLAND 


MANUFACTURING COMPANY LIMITED 


iY in Stainless Steel and 


Non-Ferrous Metals 


Teddington Aircraft Controls Ltd., 
manufacture bellows and bellows 
assemblies for a very wide range of 
specialised applications in aircraft. In 
many cases they are used for precision 
measuring, where seamless alumbro, 
beryllium copper or thin-wall stainless 
stee!| may be used 

More recently, the increased use of 
high temperature piping and ducting 
in anti-icing and air conditioning 
systems has necessitated the use of 
stainless steel expansion joints in a 
wide variety of sizes. 

The largest bellows so far produced in 
stainless steel are of over 4 feet in 
diameter, these being used in the jet 
pipe shrouds of gas turbine engines. 
The production technique for seamed 
stainless steel bellows is such that the 
diameter can be easily varied, and for 
this reason no standard range exists, 
each assembly being engineered to suit 
the application. 

In addition to bellows, stainless steel 
flexible tubing is manufactured. 


TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES. Telephone : Merthyr Tydfil 666. 
London Office : 51, BROMPTON ROAD, S.W.3. Telephone : Kensington 4808. 
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Modern Machine Shibpe and 
x e@xtensive technical resources 
at your service. 


‘ADES mass 


COMPANY LIMITED 


Phone: WALsall 6551/9 
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Marsh Harrier photographed by Eric Hosking. Taken by high-speed flash with a specially constructed set giving 680 joules with two lamps at an exposure of 1/5 000 sec. at /4°5. 
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One Hope Dashed— 


HE after-taste of the past few days is a commingling of disappointment, 

relief and expectation—astringent, but not wholly unpalatable. Analysis 

demands that the bitterness be isolated first, and the essence of it is that 
a major project, for which Service and civil hopes had been entertained, has 
been confounded: the V.1000 has been cancelled by the Government. 

Here, it was widely—though not unanimously—believed, was the military 
prototype of a commercial liner which might place us abreast or ahead of the 
Americans on the blue riband routes, defying the best that Bocing and Douglas 
could put into the air; wedded, moreover, to a unique British powerplant, the 
Conway, to which the Americans themselves have lately been paying court. Now 
the entire project lies in limbo. 

Let it be agreed that the V.1000 might not have satisfied in every respect the 
particular requirements of Transport Command; but, having regard to the vast 
civil orders still unplaced, the protesting voice of Vickers’ G. R. Edwards must 
be heard attentively, for his Sohateal experience and business acumen are 
acclaimed by his doughtiest rivals. The gist of his remarks is printed on page 776. 
Further comment may well await a detailed analysis of the design, and comparison 
(so far as this is possible) with the big Americans. 


—but Others Rising 


One hope emerging from the demise of the V.1000 is that the field may now be 
further cleared for something of more pressing importance, whatever changes 
of policy requirements or outlook may intervene. Commanding immediate atten- 
tion are the improved Viscounts, so far developed from the original as to constitute 
a new class of transport aeroplane. Then the Vanguard—the best, so far as can be 
foretold, that world operators can hope for in its category. 

But the recent official pronouncements (which included the suggestion that we 
have been spreading our resources too thinly) extend into far broader fields. Most 
significant, we are at last to have rocket imtercepters, or, more specifically, home- 
defence fighters with turbojets and rockets to ensure the best use of each form of 
power. Pending air-to-air guided missiles this class must largely assume the 
defence of these islands. The mixed-power intercepter is a —_ which promises 
a hitherto unattainable combination of rate and angle of climb, level s . 
acceleration, operational ceiling and duration. In developed form its Mach 
number may exceed 2 by a considerable margin, and it is evident that new opera- 
tional techniques will have to be evolved for its most effective employment. The 
pioneer effort of Saunders Roe in constructing the S.R./A1 jet flying-boat fighter 
is thus rewarded with an assignment of high national importance and uncommon 
technical interest. 

We shall be seeing, too, a new type (if not a new form) of V.T.O. aircraft—a 
class which literally promises to change the face of the earth. This from Short 
Brothers, who will thus become Britain’s first V.T.O. manufacturers. 

There is, too, the assurance that the Hunter intercepter, having emerged from 
many clouds, is as good a means of knocking down other aircraft as any in the 
world. And to succeed it there is that dark horse the English Electric P.1. Of more 
immediate comfort is the official guarantee that all-weather Javelins—incon- 
testably the best of their kind—have practically reached the stage at which they 
can be issued to the R.A.F. 

The news that both the P.1 and the Fairey F.D.2 have passed Mach 1 on the 
climb is welcome though by no means sensational, for the Super Sabre, of which 
many hundreds are already flying in the service of the U.S.A.F., has the same 
capability. 

Overall, then, the recent declarations afford firm ground for hope and a certain 
relief in the knowledge that we are trimming our sails to the wind. 
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FROM ALL 
QUARTERS 


RELEASED, now that the project hos been 
abandoned by the Government, is this picture 
of the Vickers-Armstrongs V.1000 military 
transport under construction at Wisley. It will 
be seen thot the fuselage is almost skinned. 


The Duke at Avros 


DURING his visit to the Avro factory at 
Chadderton, Lancs, on November 8th, 
the Duke of Edinburgh entered the high- 
altitude test chamber, which at the time 
was being maintained at a temperature of 
—@O deg C for a test of Vulcan com- 
ponents. For this phase of his tour he wore 
a duffle-coat. 

In other parts of the factory he was 
shown various aspects of the company's 
research and development work, but its 
nature was kept a close secret even from 
other members of the official party. The 
royal visitor was conducted on his tour by 
Sir Roy Dobson (managing director) and 
he also had a long discussion with Sir William Scott Farren (tech- 
nical director) and Mr. J. R. Ewans (chief designer). 

After lunch the Duke left for the firm's establishment at Wood- 
ford, Cheshire, where he was shown a rig in which was a Vulcan 
under test. He discussed a number of points with W/C. Roly 
Falk, chief test pilot. After being presented with a silver model 
of a Vulcan the Duke left for N t, piloting his own Heron. 


British Aircraft 


" becomes possible in this issue to refer to several new types 
of aircraft formerly or currently the subjects of Ministry of 
Supply contracts. Such details as are available are given in an 
account on page 776. The principal items of news are as follow : — 

Vickers-Armstrongs V.1000 military transport: No further 
Government support, and consequent cessation of devel ent. 

Bristol Britannia 250 LR: Six ordered from Short and Harland 
to replace the V.1000 programme. 

Saunders-Roe SR.53: Supersonic turbojet-plus-rocket inter- 
cepter for future R.A.P. service. Prototypes being built at Cowes 
for early completion. 

Avro 720: Unsuccessful competitor of SR.53, to same require- 
ment 

Short PD.11: Vertical-take-off research prototype, being built 
at Belfast for early completion. 

Rolls-Royce Conway by-pass turbojet: Scheduled for trial instal- 
lation in medium bomber (Vulcan or Victor). 


Earth-Satellite Production 


T" has been disclosed by Dr. J. Caplan, chairman of the com- 
mittee of the National Academy of Sciences, which recom- 
mended the project, that ten instrumented earth satellites are to 
be constructed in the U.S.A. It is hoped that at least five or six 
may be successfully launched in their orbits. The three 
Services, Dr. Caplan affirmed, are already at work on launching 
equipment under U.S. Navy management. 

It is expected that the satellites will attain a » of about 
18,000 m.p.h., circling the earth in about 1} hr. hen nearest 
the earth they will be 200-250 miles up and when farthest away 
800-900 miles off. If results prove satisfactory they will stay up 
“for many weeks.” 


Russia's Turbine Transports 


NE of the first official references to a Soviet jet airliner was 

made on November 12th by Mr. N. Kruschev, secretary of 
the Communist Party, speaking informally to reporters during a 
reception at the Norwegian Embassy in Moscow. Mr. Kruschev 
said that when he and Marshal Bulganin visited London next year 
they would travel in a Soviet-built jet airliner, the design of which 
was based on a medium bomber with a 3,000-mile range. 

Some months ago it was reported that Aeroflot were using jet 
transports for the carriage of newspaper matrices between Moscow 
and Siberian and Far Become cities. It is now known that the 
type concerned is a modified version of the twin-jet, straight- 

ged 11-28 bomber—Russia’s equivalent of the Canberra. 


existence of a twin-jet machine designed specifically as a transport, 
however, became known at this year’s Tushino display. 

Reports of a Russian turboprop transport can now be confirmed. 
Such an aircraft, said to accommodate 100 passengers, has been 
referred to openly by Soviet officials in London, and one Western 
observer who has seen it described the machine as “a cross between 
the Viscount and the Britannia.” The design will provide Aeroflot 
with their first long-range aircraft; introduction on the Moscow- 
Peking route, it is claimed, will take place next year. 


Middle-East Arms Race 


BALANCE of power in Arab and non-Arab countries is being 

closely watched as a result of the rapid acquisition of arms 

and the atmosphere of mistrust. The air-power situetion can be 
up as follows: 

Egypt: Agreement reached with France, the latter country lifting its 
ban on war-exports to Egypt, and apparently ceasing such supplies to 
Israel. It is widely held—on good authority—that Macchi (Italy) will 
supply 30 Vampires to Egypt, and that 16 have already been delivered, 
of which some were destroyed in recent desert clashes. Last Friday the 
Italian Government refused export licences for these aircraft, and the 
Macchi firm deny knowledge of the agreement. Also reported is an 
agreement with Prof. Ernst Heinkel in Stuttgart, whereby “Heinkel jet 
fighters” will be built in Egypt under rman direction. Israel: 
Egyptian sources claim that 36 ssault Mystéres have been delivered 
to Israel, six having passed through Rome 19 days ago. France and 
Israel both deny that any have been sent. Jordan: Negotiations for supply 
of British-built Vampires not yet completed. Lebanon: Resisting a mili- 
tary alliance with Egypt, and likely to receive arms from Britain. 


Convair-Canadair Britannia? 


SPECULATION about possible developments of the Britannia 
(Flight, October 21st) was renewed earlier this week by a 
Canadair statement that the Montreal company might join Bristol 
and Convair in the production of a 120-passenger, 200,000 Ib 
airliner powered by B.E.25 turboprops, having a cruising speed 
of 500 m.p.h. and a 5,500-mile range. It was reported that pro- 
posed designs for the aircraft would be submitted by each of the 
three companies at a forthcoming meeting at Montreal and that 
“once a design is adopted the aircraft will be built by Bristol 
and another probably by Canadair.” The nature of vair’s 
participation is not clear, although, as they are a sister compan 

of Canadair, it may be assumed that the possibility of design 

and production at San Diego have been discussed. 


Beverley Build-up 
OR sheer size the Blackburn Bevericy is unmatched outside 
the U.S.A., and (writes a member of the staff who visited 
Brough last week) the shipyard-like production scene is today 
one of massive progress. At almost every turn inside the factory 
loom the burly forms of the first aircraft for R.A.F. Trans- 
Command: nine production Beverieys (XB 259 to 267) 
ve so far flown, the tenth is due to fly shortly, and a further 
half-dozen may be accounted for in the erecting hall. 
Beverleys now have nearly 1,000 hours of flying behind them; 
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SUPERSONIC CLIMBER: The Fairey F.D.2 is one of two types of 
British aircraft which have demonstrated supersonic speed on the climb 
(the other being the English Electric P.1). Peter Twiss was the pilot. 
Characteristics of the design are admirably brought out by the newly 
released general-arrangement drawing above; but neither this 4 
nor the excellent photograph on the right, can convey the truly “ 

* sharpness of the wing trailing edge. 


development work has gone forward steadily to the point where 
completion of the final major tasks, which include service-accept- 
ance and réle-equipment trials, are within sight. Cold-weather 
tests have been allotted to the fourth aircraft, which, bedecked in 
an Arctic crimson-paint scheme, is due to leave for Canada this 
month. Current civilian employment—an oilfield airlift—of the 
second production Beverley was described in last week's issue. 


Handley Page Appointment 


ii was announced by Handley Page, Ltd., earlier this week that 
J. W. (“Jock”) Still has joined the staff as a test pilot. He is 
35 years of age. Mr. Still was educated at Boroughmuir School, 
Edinburgh, and joined the R.A.F. 
in 1940. During the following 
six years he served as a fighter 
ilot in Britain, North-West 
urope, the Middle East and 
Burma. Flying Spitfires, he took 
part in “train-busting” raids 
over occupied Europe and, when 
serving with No. 1 Sqn., shared 
in the defence of this country 
against flying - bomb attacks. 
After the war he was a member 
of No. 603 yw of Edinburgh) 
Sqn., R.Aux.A before joining 
Brooklands Aviation as a test 
in 1950. Two later 
went to English ric 

the same capacity. He visited 
Venezuela in 1953 when that 
country bought Canberras and 
saw them into service, and he 
strated the Canberra at 


J. W. (Jock) Still. 
demon 
the Farnbor os s of 1954 and 1955, During his fifteen 


years of flying Jock Still has completed 3,000 hours on fifty types. 


Titanium Fabrication*Plant 


E construction of a titanium-fabrication works was announced 

last week by 1.C.I. Work will begin as soon as possible and 

it is hoped that the new factory, which will cost some £2m and 
employ about 250 people, will be in production in 1958. The site 
is near the company’s existing light-alloy works in South Wales. 
Research and development work by I.C.I. has culminated this 
year in the commissioning of two large-scale plants for the produc- 
tion of titanium and its alloys. One, built by the company’s 
General Chemicals Division at Wilton in Yorkshire, is concerned 
with the extraction of metallic titanium and can produce 1,500 
tons of the material in a year. Le wy at the Kynoch works of 
the Metals Division in Birmingham, is responsible for melting 


granular titanium produced at Wilton, and for forging it into slabs 
and bars for further fabrication. 

Some fabrication into wrought forms—sheet, strip, plate, rod, 
tube and wire—is at present being carried out at Kynoch works 
and in other Metals Division factories; but, says the company, the 
demand for fabricated products (particularly sheet, rod and tube 
for the aircraft industry) lo developing so rapidly that the decision 
has been taken to build the new factory. 


Australia’s Air Prospects 


E Australian Director-General Elect of Civil Aviation, Mr. 
Anderson, who takes over his post next January, said in Darwin 
y= that Comet 4s, Boeing 707s and Douglas DC-8s would 
-y- into Australia regularly “by 1958”"—a date, be it said, 
whic seems improbable. He added that Darwin and Sydney 
airports would be able to handle these machines satisfactorily, 
and that navigational aids were sufficient. 
It has also been announced in Australia that orders had been 
placed for an unspecified number of Vam me Trainers and for 
“two of the latest mark of Canberra jet bom The Vampires 
would be made at the de Havilland factory at Deahuceum, Sy 
These orders, according to Mr. Townley, Minister for Air, were 
ee on the recommendation of the mission which visited Great 
ritain and the U.S.A. last year to study aircraft development. 
The Commonwealth Advisory Acronautical Research Council 
Conference at Canberra has been told by the Minister of Supply, 
Mr. Beale, that Australia leads the world in air-transport usage— 
16.7 ton-miles per head of population. Next comes the U.5S.A., 
with 15.5 ton-miles; then Canada, with 8 ton-miles. 


A. Cdre. Cobby 


We regret to learn of the death, in Melbourne, of A. Cdre. 
Cobby, C.B.E., D.S.0., D.F.C., G.M., Director of Flyin 
Operations in Australia’s Civil Aviation Department. He was 6 

A. Cdre. Cobby joined the Australian Imperial Forces in the 
First World War, becoming a captain and flight commander in 
No. 4 Squadron of the Flying Corps. For his brilliant and daring 
flying he was awarded the D.S.O. and D.F.C. and two bars. After 
the war he remained in the Service and passed through the R.A.P. 
Staff College, Andover. He was Director of Recruiting, R.A.A.F., 
and held high office in the Civil Aviation Board of the Bosarument 
of Defence. 

A. Cdre. Cobby returned to operational duties in the 
World War, directing air operations over New Guinea in 1942-43, 
and was appointed C.B.E. in recognition of his services. During 
the last year of the war he commanded the Ist Tactical Air Force 
of the R.A.A.P., and in 1946 he returned to the Department of 
Civil Aviation in Australia. In 1944 A. Cdre. —— was awarded 
the George Medal for rescuing three companions from the wreck 
of a flying-boat off New Guinea, 


4 
| =— j 
| 3 | 

> 

te 
| 
| 

\ 

> 


The everyday scene at Idlewild Airport, New York, which handles more long-haul traffic than any other airport in the world. 


LONG-HAULERS FOR 


A Review of the Contestants for Air 


liners been courted so devotedly as they are today. No 

fewer than nine suitors are pressing bewildered airlines for 
a decision. All of them are decidedly attractive and of good family 
~~they have to be to get even a slight consideration. Some are 
steady, reliable types—old fashioned but of certain temperament; 
others are full of modern, progressive ideas, if as yet not fully 
matured; one or two are even a little roguish in character. 

In considering the prospects of each, the airlines choose those 
they calculate will make the most money. But they do not make 
their choice simply by drawing a comparison between payload 
and range, speed | characteristics, funda- 
mental as these are. So many other considerations are involved 
in a business as swift-developing as aviation that the decision 
between one airliner and another is indeed a difficult one to 
make. In no other form of commerce is the customer's judge- 
ment so confused by what he might gain over his competitors 
by waiting a little longer. Shall he order contemporary equip- 
ment now to exploit the mounting traffic, or shall he bide his 
time in order to invest capital in superior equipment when it 
materializes? In either course he takes the risk of losing traffic 
to competitors: the advanced types may succeed in the hands 
of others, forcing the premature writing-off of a costly new fleet; 
or they may be delayed, or give endless trouble in service. Feel- 
ing that the former risk is the lesser, most airlines are content 
to stock up with new transports of proven contemporary design, 
content to let others make the first move in the game of pro- 
curement. Hence the manufacturer's dilemma: shall he wait 
for the security of orders before spending millions on series pro- 
duction, or shall he go ahead and build for the shelf, confident 
in the soundness of his product? 

It has become more and more evident in recent months that 
the latter course—involving as it does the heavy expenditure of 
shareholders’ capital in a venture that ma ate or, at worst, 
fail—is the one most likely to pay off. *Foday it is more of a 
gamble to wait for orders than it is to risk production in expecta- 
tion of them. But the manufacturer who steers the middle course 
by offering early delivery to attract the custom he needs for pro- 
duction is heading for trouble. However good his record and 
experience, he is unwise to allow no margin for delays in the 
development of a new aircraft which—like a flower—can only 
reach maturity in a certain time; experienced tending may ac- 
celerate its growth, but not beyond a certain point. It may take 
only one week's flying to perfect—say—the stall, or the de-icing 
system: it may just as easily take twenty. Yet manufacturers 
who, allowing for possible setbacks, offer realistic delivery dates 
are as likely as not to lose business to the apparently more go- 
ahead competitors 

This is the state of affairs in the long-haul airline business to- 
day. Recent events have shown how sensitive to timing is the 


N tees before have the world’s buyers of long-haul air- 


SALE 


Transports Most Important Market 


buying policy of world operators, and how the dangling carrot 
of early delivery—unreal though it may be—induces a stampede 
of orders. In the last twenty to thirty days more than a hundred 
big jet airliners have been ordered for delivery starting early 
in 1959-——the majority for a type which is as yet a wooden mock- 
up, and all for two aircraft which appear to be astonishingly 
under-powered. 

Three years and a few months is a marginal allowance of 
time for the development of completely new and complex air- 
liners for public service. Yet the airlines concerned know all 
this: they are in fact prepared for delays, reckoning that even 
if these occur the chances of early delivery are still relatively 


good. 

All this does not imply the wisdom of tempting buyers with 
impossible production schedules; but it does emphasize the pro- 
found effect that the prospect of early delivery has on airlines. 
To them it stands for more than the opportunity for operating 
new equipment sooner than others—it is also in a way a re- 
assurance of the manufacturer’s competence and ability. Even 
with aircraft already in production, or just starting to be built, 
at least six airlines during the past six months appear to have 
turned down superior products in favour of competitors offering 
quicker delivery. 

These remarks prepare the way for a om | of the long-haul 
airliners on sale today, and the prospects and ee for 
each. To the three great airliner builders of the U.S.A.— 
Douglas, Lockheed, and Boeing—there are only two challengers, 
both British—Bristol and de Haviljand. The airliners: Douglas 
DC-7, DC-7C, DC-8; Lockheed 1049G, 1649A; Boeing 707; 
Bristol Britannia 300 LR; de Havilland Comet 4. 

The Douglas claim that more people fly by Douglas than by 
any other make of airliner is likely to be undisputed for many 
years tocome. More than 2,200 DC-3s, DC-4s, DC-6s and DC-7s 
are estimated to be in service, and Santa Monica's present monthly 
output of civil DC-6s and DC-7s is 13 per month. The backlog 
of orders for the 7, 7B and 7C stands at around the 190 mark, 
and it is a remarkable fact that 100 DC-6Bs still remain to be 
completed. Orders for DC-~7s are still being steadily placed—for 
DC-7s are the best transports available for early delivery, except- 
ing only the directly competitive Lockheed L.1049 series of Super 
Constellations. 

Contender for the 1957 airline re-equipment programme, and 
competing directly with the Britannia 300 LR and the Lockheed 
L.1649A Super Constellation, is the DC-7C Seven Seas. This 
great new airliner was designed with one object in view—an 
ability to fly the Atlantic non-stop every day of the year in cither 
direction. When it comes into service with PanAm in the 
summer of 1956 it will be the first airliner ever to be capable of 
performing this feat. It represents a bigger advance over the 
basic DC-7 than that aircraft did over the DC-6 and, although 
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designed primarily for a specialist route, it offers piston-engined 
flexibility and operating cost to challenge competitors on all of 
the world’s main trunk routes. But it represents an ultimate 
elongation of the 1939 DC-4 fuselage, and its pavload capacity far 
from approaches that of the Britannia. Its chances of adaptation 
to take turboprop power are vitiated by its wing, and in this 
respect it does not have the potential of the Lockheed L.1649A. It 
will not be able to match the Britannia 300 LR operationally, but 
it will have a clear 18-month lead over that aircraft ir airline 
service, and it is for this reason that B.O.A.C. have ordered ten 
to maintain their competitive position ing introduction of 
the Britannia 300 LR. Originally scheduled to fly next spring, 
the 7C is now expected to begin its trials in a matter of days. 

The thought of engineering the DC-7 to take turboprop power 
certainly occurred to Douglas. Earlier this year the airline world 
watched the traditional thrust-and-parry between Douglas and 
Lockheed, wonderi just how serious were the turboprop 
DC-7D, L.1449 and L.1549. The private West Coast game was 
soon played out, leaving the piston-powered DC-7C and L.1649A 
at opposing ends of the field. But only in the last few weeks 
have the two companies made clear their plans for the future. 

Douglas have settled for the large 100-seat jet. The DC-8, the 
biggest commercial venture yet undertaken by the company, has 
received the encouragement of orders (not, it may be supposed, 
firm, cash-down contracts as yet) from Pan rican (25), 
United (30), National (6). The DC-8 is the expression of the 
Douglas belief that the jet airliner has potentially more to offer 
the passenger and the operator in nn comfort and operating 
cost than any other type of airliner. The contention that the jet 
i os and inflexible is not borne out by Douglas’s figures for 

8 compared with the DC-7C. These show that the 
DC-8 is 40 per cent better than the DC-7C over long stages, and 
25 per cent better down to 500 miles. Even supposing that these 
calculations are fifty per cent wishful thinking, there remains 
little doubt about the effect of such capabilities on the procure- 
ment deliberations of the airlines. 

The DC-8’s 257,000 Ib, however, weighs heavily against its 
immediate chances of world-wide sales—for two reasons. Firstly, a 
total thrust of between 65,000 Ib and 75,000 Ib would be needed, 
even assuming flap-blowing and exceptionally low cruising drag. 
The requisite engine, say of 18,000 Ib thrust, is not in sight of being 
available, at any rate for public operation, within the three-year 
schedule Ww have allowed themselves. The Pratt and Whitney 
J75 GT4) is flying in the company’s B-45, and has been deliver- 
ing 15,000 Ib on the test-bed; but, although it is a highly efficient 
engine with a reasonable development capacity, it will be hard- 
pressed to provide the power needed for /-8 operation with 
the reliability and economy 3. n of a transport engine. Use 
of the 11,000 lb P. and W. J57 (JT3) for the domestic DC-8 
(211,000 Ib) is so unrealistic = a commercial proposition, even 
with water injection, that one assumes the existence of a very 
much more powerful, security-restricted development of that fine 
engine. Secondly, there are not many airports in the world whose 
runways have the length and strength to handle airliners of DC-8 
weight, nor do the majority of world operators yet require air- 
liners of such capacity and range. 

Sales of the 1049 series of Su Constellations, like those of 
the DC-7, continue unabated. ders for 53 are on the Lock- 
heed books at the present date, 113 having been delivered. It 
is, however, on the L.1649A that Lockheed’s future as a — 
haul supplier depends. Like the 7C, which is directly comparable 
with it commercially (although not in development-potential), 
it is intended for non-stop Atlantic operations. The suffix “A” 
anticipates interesting developments of this new, thin-winged 
Super Constellation. The wing—of no less than 150 ft span— 
has been designed for 500 m.p.h. cruising speeds, and, needless 
to say, engineered to take turboprops. The chances are that design 
of an entirely new fuselage, of Britannia-like capacity, is already 
under way, and one can foresee the evolution of a turboprop 
L.1649 of 450-500 m.p.h. and enormous payload ca a direct 
competitor of the B. 25-powered Britannia 

Progress with the L.1649A is reported to be of 
and first deliveries to Air France (12) and T.W.A. (24) are likely 
to begin in the autumn of 1956. 

The Electra, although not primarily a Jong-hauler, is witness to 
the conviction shared by Lockheed, Bristol, Vickers and now, it 
appears, Canadair and Convair, that big business lies ahead for 
suppliers of turboprop airliners. 

The Boeing 707 Stratoliner, the prototype of which has been 
flying since July 1954, is more likely than the DC-8 to enter 
service by the scheduled time—mid-1959. It is on order so far 
for Pan American (20), and American (30), and its production is 
comfortably supported by an order for 250 of the KC-135 tanker 
version for the U.S.A.F. Like the DC-8, which closely resembles 
it in size and | mp = (and incidentally in appearance) it is 
likely to suffer from a deficiency in power, and the same limitations 
as to world-wide application. The fact, however, that both Boe- 
ing and Douglas must have calculated on selling at least 150 
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aircraft each—representing 60 per cent of the total present ton- 
mile capacity of the world’s long-haul airliners—is likely to give 
pause to those who have been viewing the future through turbo- 
prop spectacles. 

The Bristol Britannia 300 LR has been called the world’s most 
wanted airliner. It has more to offer the operator in terms of size, 
speed, range and comfort than any transport yet desi . Be- 
cause it is entirely new, however, its full opportunity for world- 
wide sales are unlikely to be realized until its predecessor, the 
Britannia 100, has proved itself in service, which will not be until 
ad By then deliveries to the first 300 LR customers—B.0.A.C., 

Al, CPA. L., and others currently on the point of ordering, 
a be taking place; but the Britannia exemplifies the dilemma 
confronting every new gt oy only with orders, 
orders only for early delivery, early delivery only with produc- 
tion. One — is certain: the promised commercial capabili- 
ties of the LR have already set a standard by which every 
other airliner is measured, and if business should from time to 
time pass to competitors such as the DC-7C and L.1649A it 
will not be for any operational shortcomings in the Britannia. 

One important feature of the aircraft, which has never re- 
ceived the credit it deserves, is the size of its fuselage. 1955 
has been the year of the burly-bodied airliner—Vanguard, DC-8 
and Stratoliner being examples. It has been learnt that nothing 
contributes more to the commercial success of an airliner or 
fixes its ential development more than the capacity of its 
interior. ¢ diameter of the Britannia’s fuselage (144in), decided 
on by Bristol in 1947, compares with that of the biggest so far 
visualized, the 147in of the DC-8. 

As for future develo “ of the Britannia, it seems certain 
that thin wings and B. 5 power will put it in the 500 m.p.h. 
regime; and—as reported = an earlier page—Bristol are looking 
intently even further into the transport future. 

The de Havilland Comet 4 is before all else an airliner for the 
world market, and not primarily designed—like the DC-8 and the 
Boeing 707—around the requirements of a few routes of par- 
ticular U.S. interest. The Havilland belief is that the new 
Comet will offer on every world route of 1,000 to 3,000 miles 
better schedules and a higher standard of service than its com- 
petitors and for a comparable operating cost. These claims do 
not appear unjustified when it is realized that the Comet 4 is 
potentially twice the ton-mile producer than was the Comet 1— 
an south which yet more than held its own competitively and 
economically while it was in service. 

Unlike the DC-8 and the 707, the Comet 4 is certain to fit 
naturally into the general air route pattern of the world, leaving 
the very long 3,000-mile-plus routes to be fought for by the 

bigger jets and the wider-ranging turbo-props. There seems 
little doubt today about the réle of the jet in air transport, and 
icularly the lesding part that a medium-sized unit can play 

in it. With its plentiful power, superbly engineered and relent- 
lessly tested structure, the Comet 4 can, if produced in numbers 
in time, have a marked effect on the future course of ae ae 


QUENTIN REEVES—A POSTSCRIPT 


OLLEAGUES of the late Hugh Quentin Reeves-——who, 
recorded in our issue of November 4th, was killed whilst 
testing a turbojet ground-running pen of his own design—have 
lately written tributes in which is revealed something more of 
the scope of his war-time activities. By its nature his work at that 
time was cloaked in secrecy, and it is only now that a few details 
have emerged. 

When war came he served with the Second Division B.E.F., 
was promoted major within twelve months and eventually 
lieutenant-colonel. After Dunkirk he was attached to the Inter- 
Services Research Bureau, a department concerned with the 
design of secret equipment for the various forces and organiza- 
tions generally known as the Special Services. 

From then onwards he applied himself with enthusiasm, and 
often at great personal risk, to a variety of projects. He was 
one of Britain’s first frogmen; he was also the inventor of a 
motorized submersible canoe. Guns of special design, used by 
British and Allied agents and saboteurs, were also products of his 
fertile brain. Other Quentin Reeves inventions concerned gun- 
silencers (this work was later to lead to his interest in jet-silencing), 
high-altitude helmets, and special chocks for jet aircraft. After 
demobilization he started his private practice as an engineering 
consultant, numbering among his clients some of the most famous 
firms in the country. 

“Inefficiency was anathema to him,” writes one of his friends, 
“and he was no respecter of persons when administrative delays 
or incompetence endangered the lives of his men or the success 
of his plans. The penetrating brilliance of his mind was matched 
by his determination and persistence. Perfection was his standard, 
and in trying to achieve it in he undertook he never 
spared himself.” 
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HERE 
AND 
THERE 


100, made its first flight at Filton on Mon- 
day last, November 14th. Piloted by “Bill” 
Pegg, it was airborne for 90 minutes. 


Javelin FAW.2 

A RECENT announcement 

Gloster Javelin Mks FAW.4 and FAW! 
(Plight, November 4th) is now followed 

an official reference to the Javelin FAW.2. 
Externally identical with the FAW.1, this 
mark differs only in equipment. 


N.A.E. into R.A.E. 


THE National Aeronautical Establishment 
at Bedford, announces the Ministry of Sup- 
ply, is to be known after December Ist as 
the Royal Aircraft Establishment, Bedford. 


Bristol Zeus Reported 


THE following is a rough translation, from 
the Italian, of a recent paragraph in Alata: 
“People in industrial circles are speaking 
of a new Bristol turbojet with the name 
Zeus. This engine is to have an expected 
rating of 9,000 kg (19,200 Ib) thrust.” 


C.P.A.L. and the Comet 4 

IT is understood that Mr. W. G. Grant 
McConachie, president of Canadian Pacific 
Air Lines, is to visit Hatfield in the near 
future to discuss Comet 4s. Mr. McCona- 
chie was quoted as saying at the time of 
signing a contract for Britannia 300 LRs 
that C.P.A.L. were still “very interested” 
in the Comet 4, A subsequent statement, 
issued by C.P.A.L. in London on Novem- 
ber 7th, described the Britannia order as 
having been placed “because of the rather 


DEFENSIVE GAGGLE: The four principal types employed by Air Defense Command, U.S.A-F. 

In the lead is the Lockheed RC-121D radar picket, of the type which patrols the Atlantic and 

Pacific coasts; at upper left, the Lockheed F-94C Starfire; lower left, North American F-86D 
Sabre; right, Northrop F-89D Scorpion. All three fighters are rocket-armed. 


indefinite delivery date and probable time 
which must necessarily elapse before the 
Comet 4 is available.” 


Full House 


THE Pathfinder Association states that 
tickets for its ball at the Dorchester Hotel 
on December 3rd are sold out. 


R.Ae.C. Film Show 


THE first of the winter-season film shows 
for Royal Aero Club members and their 
guests takes place at Londonderry House 
next Thursday, November 24th, at 6.15 
pm. Four films will be shown: The 
Seamew (Short Bros. and Harland, Ltd.); 
Spotlight on the Flying Sailors; The 
Fighter Pilot (Royal Swedish Air Force); 
4) Turbojet Propulsion (Rolls-Royce, 


Area-ruled Sabre 

LAST week it was announced in Montreal 
that the Canadian National Acronautical 
Establishment has area-ruled a Canadair 
Sabre [an article on area rule appears on 
pp. 769-771]. The modified aircraft has a 
revised top-line to the fuselage, the dorsal 
surface being depressed from the leading 
edge of the wing (at the root) to a point 
near the tail. This is the first time that area 


rule has been applied to an existing design 
in this manner; previously (FIIF and 
F-102) the “nipping-in” has been on the 
sides. No details of the flight performance 
of this Sabre are available. Testing is con- 
tinuing at Uplands Airport, Ottawa. 


The Strikes Continue 


EXECUTIVES of nine unions 

in the nine-week-old strike at Hawker’s 
Blackpool works were meeting last Tuesday 
to discuss a resolution calling for “positive 
action” in all 13 factories of the wker 
Siddeley Group. Also continuing, and 
entering its third week, was the strike of 
7,500 employees at three Rolls-Royce 
engine plants in Scotland. Both strikes are 
unofficial, but the unions have been observ- 
ing them closely. 


Dutch Helicopter Firm 
IT was announced recent! 
Kromhout Motoren Fabrick D. Goedkoop 
Jr. of Amsterdam, and the N.V. Maat- 
schappij Vlietuigebouw Aviolanda of 
Papendrecht, South Holland, have jointly 
established, at Rotterdam, a new concern 
named Nederlandsche Helicopter Industrie 
N.V., with a nominal capital of 500,000 
guilders. Its purpose is “to a bp 
and do business in helicopters.” ¢ new 
company will build the Dutch-designed 
Sobeh 1 helicopter, experiments with which 
have been going on for some time. 


Japanese Jet 

TOKYO RADIO reported last week that 
the JO-1, the first home- uced Japanese 
turbojet, had successfully started runni 
trials. Development of this engine start 
in April 1952, and Fuji Heavy Industries 
and the Japan Jet Engine Company have 
since spent 75m yen (£75,000) in govern- 
ment grants in bringing the project to the 
running stage. The engine is a 2,200Ib- 
thrust axial, with a simple compressor and 
tubular combustion-chambers. The proto- 
type was illustrated in Flight on Septem- 
ber 3rd, 1954, and a full background to its 
development was published in our review 
of the Japanese aircraft industry on April 
Ist, 1955. It is also reported that a small 
turbojet for trainers is being developed. 
Designated J-3, this design is believed to be 
of Continental-Tur origin. 


TANKS FOR TANKERS: These Ryon-built 

external fuel tanks—eoch with a transfer 
ity of 583 Imp. gal—ore for Boeing 
KC-97G tankers of the US.AF. 
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THE GLOSTER AIRCRAFT CO. LTD., GLOUCESTER, ENGLAND. Member of the Hawker Siddeley Group | Pioneer . . . and World Leader in Aviation, 
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A British Approach to the Area Rule 


By W. T. LORD 


—and Transonic Design Considerations 


N recent weeks some publicity has been given to a new 
method of designing transonic aircraft, known as the area 
rule. The impression conveyed by the information so 

far published has been that the area rule was a purely American 

discovery, and that acceptance of its important applications 
has been confined to the U.S.A. Although the major credit 
for the area rule must undoubtedly go te the Americans, and 
to R. T. Whitcomb (N.A.C.A.) in particular, for the energetic 
experimental investigations without which such a simple and 
general rule would seem unconvincing, quite significant con- 
tributions to its development have been made in Britain (and 
also in Sweden and in France). It is hoped to give in this 
short article an outline of the work which originated at the 

Royal Aircraft Establishment before news of the American 

work arrived, and which has progressed since with an 

enthusiasm continually stimulated by communications from 
the U.S.A. [This transfer of information is referred to on 
page 771—Ed.] 

The work described here is distinct from, but by no means 
contradictory to, that of D. Kiichemann, who, since several 
years before the area rule was established, has been develop- 
ing another method of transonic design which has had an 
important influence on current British aircraft. It is highly 
likely that, when a full understanding of transonic flows is 
achieved, the two methods will be found to be complementary. 

The approach to the area rule has been primarily theoretical. 
Probably, theoretical is a description which implies more 
mathematical rigour than did, in fact, exist in the arguments 
by which the area rule was deduced here. Therefore, it was 
vital to seek experimental confirmation of the conclusions 
drawn from those arguments. Although some completely 
successful free-flight tests have been performed at the Royal 
Aircraft Establishment to confirm the area rule in a special 
case, confidence in British theoretical predictions has been 
obtained mostly from studies of American experimental 
results. 

However, reliance on the extraordinarily compact theory 
behind the area rule has some advantages over a solely experi- 
mental approach. The effects of a number of variables can 
be examined quickly, and, although theoretical estimates do 
not carry as much conviction as experimental results for 
transonic speeds, they do, nevertheless, indicate the correct 
trends which are the foundations of detailed knowledge. 

To understand the area rule, it is necessary to be familiar 
with one of the main features of transonic flight: the sudden 
rise in the drag of an aircraft as the aircraft attempts to fly 
faster than the speed of sound. The drag of an aircraft 
consists of many components, and the sudden drag-rise start- 
ing at a speed just below sonic speed is caused by the onset of 
shock waves which produce a new component of drag called 
“wave drag.” The initial rate at which wave drag increases 
can be so rapid that, if the aircraft has only a narrow margin 
between thrust and drag at the speed at which shock waves 
first appear, then it will be unable to fly much faster than 


Fig. 1. Fig. 2. 


Conventional aircraft: thrust and drag coefficients, plan view and drag-rise coefficient. 
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that speed. This fact is illustrated in Fig. 1, which contains 
a graph of thrust coefficient and drag coefficient plotted 
against Mach number M for a hypothetical aircraft at zero 
lift. The aircraft might be similar in plan view to that shown 
in Fig. 2. The highest Mach number attained by this aircraft 
would be about M = 0.95. 

The transonic speed range presents exceptionally com- 


plicated aerodynamic problems, both experimental and 
theoretical. Experiments in transonic wind tunnels are 
difficult to perform and the flows which must be investigated 
are a mixture of subsonic and supersonic flows. Theoretical 
investigations encounter the difficulties inherent in the solu- 
tion of non-linear differential equations. There are, however, 
two simple results which are useful in an introduction to the 
area rule. Firstly, the flow through a stream tube of small 
surface slope in the stream direction depends only on the 
variation of the area of the stream tube in cross-sections 
perpendicular to the stream, and the minimum cross-sectional 
area of such a stream tube occurs where the speed is sonic. 
Secondly, in regions where the speed is sonic, small dis- 
turbances tend to be propagated in planes per icular to 
the stream direction. Both these results are deduced from 
very simplified theories which may not be validly applied 
to the transonic flow past an aircraft, but they do help in 
visualizing how the wave drag rise of an aircraft depends 
on its shape. The drag-rise coefficient of the hypothetical 
aircraft referred to in Fig. 1, and depicted in Fig. 2, is 
agg separate from the other component drag coefficients in 

ig. 3. 

If an aircraft is such that the ratio, ay of the —. « 
its wing to the length of its fuselage is small, then, 
the wing has some sweepback or taper, it may with aes 
justification be described as a slender aircraft. If the aircraft 
is flying at a supersonic Mach number M, its wave drag may 
be estimated roughly by concentrating on a slender stream 
tube which completely encloses the aircraft. The importance 
of the area distribution in the flow through a slender stream 
tube then suggests that such an overall property as the wave 
drag of a slender aircraft at a supersonic Mach number 
may depend predominantly on its own cross-sectional area 
distribution. 

This is indeed true if the slender aircraft is also smooth 
in the sense that, if its area distribution is denoted by 
S(x) for 0< x <1, where x is the distance measured from the 
nose of the aircraft and | is the length of the aircraft, then 
the slope S’(x) of the area distribution is continuous 
the length of the aircraft and is such that S'(0)<0<S‘(). 


Fig. 3. 
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MANY readers will remember the outline of the so-called “Area Rule” 
for transonic design, published in our issue he pees 30th last. That 
article was based upon recently published A work in this impor- 
tant field; and, to add a contribution from Great Britain, we are glad . 
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Approximation to drag rise coefficients for slender (left) and not-so- 


slender aircraft. 


A BRITISH APPROACH TO THE AREA RULE. 


In this case a rigorous mathematical treatment of the 

using a linearized theory, based on the fundamental work 
of G. N. Ward, shows that the wave drag D is given by 
the formula : — 


il 

Sed { 

an 

00 
where q is the kinetic pressure for a Mach number M. 

Now this is a formula for the wave drag of a smooth, slender 
aircraft flying at a supersonic Mach number. It is an extra- 
ordinarily simple and general formula, because it shows that 
the wave drag coefficient depends only on the cross-sectional 
area distribution, and is independent of the cross-sectional 
shape and the Mach number. Since the wave drag coefficient 
is zero at a subsonic Mach number, and is thus independent 
of Mach number also, it seems reasonable to suggest that an 
approximation to the variation of the wave drag coefficient 
of a smooth slender aircraft through the transonic range may 
be obtained by continuing the constant subsonic and super- 
sonic values to M1, where the wave drag is assumed to 
change discontinuously. This approximatien is illustrated 
in Fig. 4. 

There is another pg ed pe of formula (1). The 
theory from which it is derived assumes not simply that 4 is 
small but that 6 ./ M*—1 is small. Therefore, near M=1, 
formula (1) may still contain some truth for aircraft which 
are not-so-slender. The perpendicular propagation of small 
disturbances at sonic speed is an aid in accepting this possi- 
bility. However, formula (1) will cease to be true at a Mach 
number correspondingly lower than that for a slender aircraft, 
as indicated in Fig. 5 

Thus the restriction of slenderness may be removed for 
transonic speeds, and not surprisingly the restriction of 
smoothness is often removed also, although the justification 
for this is merely intuitive. 

If the aircraft is not sufficiently smooth, in the sense just 
defined, then formula (1) should not be used to estimate the 
drag rise, and there is no alternative formula. If the aircraft 
is smooth, then formula (1) may be used to predict the drag 
rise, but the value it yields requires some interpretation. Its 
absolute value may have only a vague quantitative signifi- 
cance, but its ratio to the corresponding value for another 
smooth aircraft is considered to give a quite reliable com- 
parison of the drag rise characteristics of the two aircraft 
near M1, and may be thought of as the ratio of the wave 


(1) 


Fig. 7. Fig. 8. 


Area rule aircraft: drag-rise coefficient, plan view and thrust and drag coefficient. 


770 


drags of the two aircraft at M=1. This i 


craft is available, for then 
mental result for the other 


may be deduced by identi 
the experimental value of the ratio of the wave drags at 
M-=l to the theoretical value estimated by formula (1). 


Moreover, in many cases the drag-rise ratio is a guide to 
the Mach number at which the drag rise starts, a lower drag 
rise often implying a delayed drag rise. 

So far the discussion has considered only the problem of 
the estimation of the drag rise of a specified aircraft, or, more 
accurately, the comparison of the drag rises of two aircraft 
which are comparable in the sense that they both satisfy a 
certain set of design conditions. But such a comparison 
leeds naturally to a conclusion that one aircraft has a lower 
drag rise than enother. An immediate consequence of such 
a conclusion is the question : how can the comparable aircraft 
with the lowest drag rise be designed? Since the drag rise 
of each aircraft depends only on its area distribution accord- 
ing to formula (1), the answer to this question is: by choosing 
its area distribution to be such that the drag rise given by 
formula (1) is a minimum under the specified set of condi- 
tions. The area distribution which gives the minimum wave 


t 


Fig. 6. Area distributions of conventional and area rule aircraft. 


drag rise under a certain set of conditions is called the 
optimum area distribution for those conditions. Optimum 
area distributions, and, of great importance, the wave drags 
associated with them, are known for a wide variety of con- 
ditions. Particularly valuable are those which have been 
derived and employed at the Royal Aircraft Establishment 
by E. Eminton. 

Thus, formula (1) excites interest in two the 
derivation of the optimum area distribution for an the « 
to have minimum drag rise under certain specified conditions, 
and the numerical evaluation of the double integral for the 
area distribution of a specified aircraft. These apparently 
distinct problems have previously been treated separately, but 
now E. Eminton has used the solution of the former problem 
as the basis of a practical method of solving the latter problem. 
Since it is often desired to fix some cross-sectional areas inter- 
mediate between the nose and the base of an aircraft, optimum 


Fig. 9. 
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area distributions which have an arbitrary number n of inter- 
mediate areas fixed have been derived. Now, if n is not 
greater than about four, say, the wave drag associated with 
the appropriate optimum area distribution may still be appre- 
ciably lower than the wave drag associated with the area 
distribution of a fully specified aircraft which has the same n 
intermediate areas. But when n becomes greater than about 
ten, say, and the fixed areas are fairly regularly spaced, the 
optimum area distribution ceases to produce a significant 
reduction in wave drag, and therefore begins to provide an 
approximation to the wave drag associated with a fully 
specified area distribution. Thus there follows a method of 
numerical evaluation of the double integral, and this method 
has proved to be ideal for an electronic computor, such as 
the DEUCE at the Royal Aircraft Establishment. Moreover, 
when only one or two integrals are to be evaluated the method 
is not unduly tedious with a desk computor. 

The most significant deduction from the area rule is the 
intimate inter-dependence at transonic speeds of all the parts 
of an aircraft, especially the wing and the fuselage. Hitherto, 
the estimation of the wave drag of an aircraft has consisted of 
finding the sum of the wave drags of all the separate aircraft 
parts, since there was no reliable guide to the allowance to be 
made for interference drag. The concept of a moderate 
unfavourable miscellaneous drag, including interference 
effects, is quite inadequate at transonic speeds, since the 
interference drag can be fantastically favourable, and may 
dominate the drag rise. Thus, attention should be fixed at 
first on the whole aircraft and not on its component parts 
separately. When the overall character of the aircraft is 
correct, so the area distribution is optimum, then the design 
of the components must be considered in detail. 

Examples of the sometimes sensational reductions in drag 
rise which the area rule offers can be constructed by assuming, 
for simplicity, that an aircraft may be considered as a com- 
bination of a wing and a fuselage. Then, a common design 
problem is: given, from considerations other than those of 
wave drag, the wing and its location on the fuselage, and given 
certain specified requirements of the fuselage, design the 
fuselage so that the wing/fuselage combination has the mini- 
mum drag rise. This is achieved by making the area dis- 
tribution of the combination the appropriate optimum area 
distribution, and therefore by making the area distribution 
of the fuselage equal to the difference between the optimum 
combination area distribution and the area distribution of the 
exposed part of the wing. The cross-sectional shape of the 
fuselage is still arbitrary, of course, and its choice is connected 
with the careful detailed design of the local regions of the 
aircraft. 

A quantitative example, which is not in any way exceptional, 
can be based on the hypothetical aircraft depicted in Fig. 2; 
the aspect ratio of the exposed part of the wing is 2, the 
sweepback is 45 deg and the thickness/chord ratio is about 
0.07, say, and the thickness/length ratio of the fuselage is 
0.10. The interference wave drag at M=1 is negligible for 
this aircraft, because the body is cylindrical forward of, and 
throughout the region of, the wing. If the wing and its loca- 
tion are considered to be fixed, and the specified conditions 
on the fuselage are taken to be the length, the base area and 
the volume (so that no stowage space is lost) then a new 
fuselage may be designed in such a way that the area distri- 
bution of the resulting combination is the optimum for the 
given length, base area and total—that is, wing-plus-fuselage 


—volume. The area distributions of the old and the new 
aircraft are shown in Fig. 6. Theoretically it is predicted 
that for the new aircraft the interference wave drag at M= 1 
is so favourable that it removes the whole of the wing wave 
drag and a half of the wave drag of the old fuselage, so that 
the wave drag at M=1 of the new aircraft is about a quarter 
of the wave drag at M=1 of the old aircraft. Experiments 
show that through the transonic range the wave drag of the 
new aircraft varies in a fashion similar to that shown in Fig. 7. 
The fact that the wave drag coefficient is increasing at M= 1.1 
is a warning that design for low wave drag at M=1 may not 
produce less wave drag at supersonic speeds, for which 
another design may be necessary. If the new fuselage is 
chosen to be a body of revolution, then the new aircraft is 
similar to that illustrated in Fig. 8. Furthermore, if the thrust 
of the new aircraft is the same as that of the old, the graph 
of thrust coefficient and drag coefficient against Mach number 
in Fig. 9 shows that the highest Mach number attained by 
the area rule aircraft is about M= 1.05, an increase of 10 per 
cent over that of the conventional aircraft, Of course, the 
increase in top speed is very sensitive to changes in thrust as 
well as drag, and is therefore very dependent on the pecu- 
liarities of a particular aircraft. 

This example gives some idea of the effects of using the 
area rule to design a transonic aircraft, and, in this case, the 
fuselage of the aircraft has a definite waistline. However, 
it is not true that the fuselage of an aircraft designed to the 
area rule must necessarily have an exaggerated waist. Indeed, 
an exaggerated waist often implies an unwise choice of wing 
or wing location, or too stringent restrictions on the fuselage. 
Modifications to the fuselage of an existing aircraft may result 
in a pronounced waist, but design with full application of the 
area rule throughout may quite easily produce an unremark- 
able fuselage shape. This is so, for instance, when the wing 
root is thick and fairs smoothly into the fuselage. Generally, 
therefore, sensational fuselage shapes indicate that there was 
need for great improvement. 

The simplicity and generality of the area rule have the con- 
sequence that its implications and applications are very exten- 
sive, and thus cannot be adequately described in a short 
article. Nevertheless, it is hoped that this introduction to the 
area rule is sufficient to demonstrate its importance as a first 
stage in the design of transonic aircraft. There are limitations 
to the area rule, end certainly the rule does not eliminate the 
need for great care in the detailed design of the component 
parts of an aircraft; 
for instance, the 
— effects of 

uselage shaping 
on the boundary 
layer must always 
be considered. But 
it does seem that 
an aircraft desiened 
without regard to 
the area rule is un- 
likely to achieve 
maximum transonic 
performance, no 
matter how care- 
fully its component 
parts may be 


BRITISH AREA RULE 


JN seply_t© 2 question asked in the House of Commons, the 
Minister of Supply, Mr. inald Maudling recently made 
the first pronouncement on British use of the area rule—the ru!e- 
of-thumb law for transonic design which we described on 
= oY” 30th and which is also the subject of the article above. 

ec said “A on the area rule was released to us by 
the Americans in January 1953, and circulated by my department 
to all designers of British military aircraft. .. . All current British 
designs have been examined in the light of the new rule but few 
improvements have — because it is of benefit only in the 


case of aircraft speeds and because our 
provers have been ‘ound already to conform closely 
to area 


AIRLINE GOLFERS 


A MATCH was played at Wimbledon Park on October 28th 
between the Foreign Airlines Golfing Society, which com- 
prises representatives of all overseas airlines with offices in this 
country, and a team representing the British aircraft industry. 
The foreign airlines, who acted as hosts for the day, defeated 
the industry. Results of the match were as follows (airlines 
yers mentioned first in each case): Groucher and May beat 
turgeon and Songhurst; De Meer and Lieby lost to Ingham and 
Langrish-Smith; LeMesurier and Gaunt beat Walsh and Temple- 
man; Adams and Haddam beat Walker and Rowe; Bamford and 
Rogers beat Howard and Young; Christensen and Bennett last to 
Stafford and Campbell; Dingwall and Tapp lost to Waite and 
Green; Johnson and Laurie beat Sanson and Bamford Jr. 
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EIRE’S AIRLINE 


Aer Lingus—a Brief Survey; 


Good Progress with Viscounts 


£1-AFV “St. Patrick,” Hagship of the Aer Lingus fleet of four Viscounts, 
is seen ot Dublin Airport, centre of the network. Aer Lingus were 
the first airline outside England to order Viscounts. 


HE past year has been an eventful and satisfying one for 
Aer Lingus Teoranta, the national airline of Eire. High- 
lights have included the completion of the first full year of 
cpesuae by the Viscount fleet (which has logged more than 
10,000 hr), the announcement of a profit for the financial year 
1954-55 and the recent opening of a new London office. 
a to the majority of national airlines, Aer Lingus are 
arge organization. The company 1,500 

»ple, 150 of whom are aircrew, and operates a t of thirteen 
Be 3s and four V.707 Viscounts which together carried 338,000 
passengers, 6,040 short tons of cargo and 1,715 short tons of mail 
during 1954-55. 

The major problem faced by Aer Lingus is the familiar Euro- 
pean one of seasonal unbalance of traffic-flow, though in the 
case of the Irish airline its effects are exceptionally marked. 
Indeed, the seasonal nature of their traffic compels Aer Lingus 
to maintain an organization and aircraft fleet nearly twice as 
large as would be necessary if the same volume of traffic were 
spread evenly through the year. 

The company also has to compete with long-established and 
well-organized surface transport, and a recent survey 
that only ten per cent of the largest group of passengers 
originati from the United Kingdom—those visit relatives 
in Ireland—travelled to and from Ireland by air. same 
survey also showed that travel on the route is by no means 
confined to the upper-income groups, for it was found that 
lower-income pu ssengers comprised over half of the air 
traffic during the peak period of 1954. 

The effects of baw do and summer peaks on traffic-flow are 
illustrated by the fact that in July 1954 the airline carried 3,423 
passengers in one 21 hr period, whereas only 228 passengers 
were carried on a “trough” day in February of that year. 

The airline has revised its fare-structures to encourage mid- 
week and off-peak-hour travel by the introduction of “Dawn- 
flights” and “Starflights,” but there is no tailor-made solution to 
the summer-peak difficulties. To some extent, the winter off- 
season has been countered by increased carriage of cargo and 
mail, charter flights and by arranging major fleet overhauls in 
winter 

A factor of great significance was the introduction of the 
Viscount to the main routes in April 1954. The passenger-a 
of these turboprop aircraft has enhanced the popularity of the 
“all-Viscount” Dublin-London route—a service second only 
to the London-Paris route in terms of passenger traffic density. 
Aer Lingus are very satisfied with the Viscount’s performance 
durin ‘ee first year of operation. Three Viscounts were used 
on scheduled flights and the fourth as standby and reserve air- 
craft. The four aeroplanes averaged 1,357 revenue hours 
annum during the first ten months of use; this figure is regar 
as satisfactory for a small fleet during its first year of operation. 

Aer Lingus Teoranta (Air Fleet, Ltd.) are a subsidiary of Aer 
Rianta Teoranta (Air Routes, Ltd.) (the Irish Government com- 
pany which operates the ~+ of Dublin and Shannon) and 
of British European Airways The former holds 
6 per cent of the share capital the latter 40 per cent. The 
1946 agreement between the Irish and British Governments 
pone that Aer Lingus should operate all scheduled services 

ween the Republic and the United Kingdom, and that profits 
and losses shoukd be shared equally between the parties. On 
the other hand, profits from routes to European destinations are 
divided according to the shareholding in the company, while 
losses are equally shared. During the last few months, discus- 
sions have been in progress between the two governments for a 
revision of the agreement, but, so far, no statement of the out- 
come has been made. It is surmised in Dublin that the share- 
holding will be altered, and that B.E.A. may operate into Dublin 
and, perhaps, into Cork, when the proposed new airport is 
built there. At present, K.L.M. are the only foreign airline 
operating into Dublin on the joint Dublin-Amsterdam route, 


Anglo-German a t is any guide to 
things to come, it is possible that Lutienes may open a route to 
Dublin. 

A glance at the routes of Aer Lingus shows it to be an ultra- 
short-haul operator, for the average passenger pays £4 18s to 
travel 224 miles. These routes are of two kinds, the all-the- 


but, if the recent 


year-round service and the summer season route. During the 
winter months, the services are reduced to London, Paris, Amster- 
dam, Glasgow, Liverpool, Manchester, Birmingham, Cardiff / 
Bristol and to Shannon, but there are services to the Isle of Man, 
Edinburgh, Jersey, Biarritz/Lourdes and Lourdes/Barcelona 
during the summer season. Most of these routes are served by 
the evergreen DC-3, the Viscounts being used on the London, 
Paris and yw my services. Six of the DC-3s are fitted with 
double loading-doors and folding roof-racks, enabling up to nine 
stretchers to installed, together with seats for 18 passengers, 
and these are used on the Lourdes Pilgrimage flights. The other 
seven are 32-seaters, having cight rows of four-abreast non- 
reclining seats on rails, and all can be converted very rapidly 
to cargo-carrying. The four Viscounts have the 53-seat interior 
and are now fitted with Rolls-Royce Dart 506 engines. 

Lingus were the first operator to have Viscounts fitted with the 
Murphy MR69 public-address system on delive All Aer 
Lingus aeroplanes are named after Irish saints, 
Viscount Seguin, being St. Patrick. Last spring the 

appeared aircraft's name beneath the flight-deck in 
Irish script, a fact which may have puzzled many people outside 
Ireland. In Ireland there are two official languages, Erse and 

lish, and previously the names were in English. 

n November, 1950, Aer Lingus were awar the Cumberbatch 
Trophy by the Guild of Air Pilots and Air Navigators | of the 
British Empire for “safety and regularity of operations.” The 
only Aer Lingus accident involving loss of life among passengers 
occurred in January 1952, when a DC-3 crashed in the Welsh 
mountains; violent turbulence in the lee of Snowdon was 
regarded as the probable cause. A great deal of the credit for 
the airline’s safety standards is, of course, due to the efforts of 
the engineering division of Aer Li at Dublin Airport, Collins- 
town, County Dublin. Here, about 5} miles north of Dublin, 
are situated the workshops, machine-shops, ancillary equipment 
laboratories and test-bays, drawing-offices, stores and adminis- 
tration blocks. Besides overhaul of all fleet units, the division 
is also A.R.B.-licensed for the manufacture of aircraft com 
and sub-assemblies under contract to the Bristol Aeroplane Co. 
and to Vickers-Armstrongs, Ltd. Technical courses for Viscount 
maintenance ineers of Central African Airways Corporation 
have been held at Dublin Airport, and Viscount o tions 
manuals, prepared by the company in the early days for their own 
staff, have been supplied to a number of Viscount operators and 
prospective Viscount customers. On the aircrew-training side, 
Aer Lingus have undertaken the conversion and line-training to 
Viscounts of a number of Central African Airways pilots and of 
Sy of the Department of Civil Aviation, Federation of 

ia and Nyasaland. 

At Shannon, on the Atlantic seaboard of Ireland, the Aer 
Lingus traffic-handling unit has achieved a reputation for 
efficiency in handling the aircraft of all the transatlantic scheduled 
operators who use airport. Another activity of the airline is 
the Aer Rianta Education Service which, since 1950, has dis- 
tributed air information, organized lectures on aviation and 
conducted instructional airport tours for Irish schoolchildren. 

The accounts of Aer Lingus for 1954-55 showed a surplus of 
£84,600. Pa t of charges for State services, interest on 
capital eqpendinase and depreciation left a net profit of £26,548, 
which was set inst the accumulated deficit of £145,976. 
Future profits will be set aside in the same way until the deficit 
has been eliminated, enabling Aer Lingus to remain independent 
of State assistance (except in the provision of capital), as it has 
done for the past five years. a 
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The Vickers Valiant is powered by RC) S-ROYCE 


AVON ENGINES 
FOR SPEED AND RELIABILITY 


| 


miles 


were flown by BEA aircraft 
during the year ending 
September 30, in serving 
67 airports in Great Britain, 
Europe and North Africa. 
In the course of these 
operations BEA carried 
2,099,407 passengers— 
312,941 more than in the 
previous year. 
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DESIGN OF HELICOPTER STATIONS 


Liverpool City Engineer’s Lecture to the Helicopter Association 


x= 


ever, that the views of a municipal engineer on this a pee 
serve a useful pees. His own experience included pe 
flights in four different types of helicopter in this pened on ‘cate 
Continent and in the United States of America. The most useful 
experience had been when, at the invitation of the Port of New 
York Authority, he had flown in a Bell 47D helicopter from 
Newark Airport to the landing platform on the roof of the 
Authority's sixteen-storey building in lower Manhattan. ights 
with Sabena from Antwerp to Brussels Hel:port and with B.E.A. 
on the Liverpool - Cardiff passenger service had also been instruc- 
tive. He had, too, taken a keen interest in helicopter develop- 
ments and made a study of the types of helicopter stations which 
would be required in towns. 

Speaking as a municipal engineer, he offered a om 
warning to those interested in helicopter development for com- 
mercial use. Large cities were not likely to leave sites in their 
valuable central areas vacant until 1965, and soon the nearest 
available open spaces to some of our city centres would be the air- 

$ at present used by fixed-wing aircraft! In this res 

own ae was similar to that expressed in the first report 
Helicopter Committee in 1950, namely, 
the manufacturers should be required to produce helicopters to 
suit the landing areas available and not rely on the provision of 
landing areas to suit the helicopters. 

On the other hand, the designer of a helicopter station should 
obtain as much know c as —— of the types of helicopter 
which might make use of it before embarking on the project. It 

ed that the type of helicopter which would be used between 
city centres would undoubtedly be a multi-engined machine with 
turbine engines and with passenger capacities from 20 to 40. 
Their loaded weights would be between 20,000 Ib and 45,000 Ib 
and maximum size up to 140ft in length and 105ft in overall 
width, according to configuration. Certain helicopters, such as 
the tandem-rotor Bristol 173 with 16-20 passenger seats and 
orthodox piston engines, might be suitable for preliminary ser- 
vices between towns. 

The maximum size of ground which physical condi- 
tions in the cities of Great Britain would allow was one capable 
of handling 40-seater helicopters. Handling techniques in 
different types played an important part in the design require- 
ments for the station and also in its location. Noise was another 
important problem to be considered and, in this connection, the 
lecturer quoted from a recent paper by Horonjeff and Lapin, pre- 
sented to the Institute of Transport and Engineering, University 
of California: “So far no noise standards have been agreed upon 
but some measurements of noise suggest that a noise level not 
exceeding 75-80 decibels at 150 feet would be a desirable target 
to aim at for daytime operations. This appears to be a stringent 
requirement in so far as the manufacturers are concerned and 
com ises will eventually have to be made.” 

The lecturer went on to say that noise was a problem mainly 
for the helicopter constructor. It was hoped that the use of 
suitable silencers would reduce noise to a level not noticeably 
greater than that of a city’s surface traffic but, if this were not 
the case, the noise might be the limiting factor in determinin 
the size of helicopter permitted to land in central areas. Relat 
to this problem was that associated with down-draught on the 
larger machines. The effects of this in streets adjacent to the 
landing area had to be considered. 

The location of the site was most important because, to be 
of benefit, the helicopter had to operate from areas convenient 
to the passengers. In large towns, it was obvious that several 
helicopter stations would be required, not all of them being neces- 
sarily near the city-centre. In smaller towns, the need for a 
town-centre site was not so important as in London or other 
large cities, and the siting of helicopter stations on the outskirts 
of some country towns (perhaps less than a mile from the centre) 
should not be difficult. For towns such as these, which would 
never be likely to be able to afford to construct an airport, the 

might certainly be the means of providing air travel 


and a direct link with the trunk air routes of the world. 

From the town planning point of view, the site must be 
~y- to fit in to & general plan for the town in question. 
Gao pampees of the Town and Country Planning Acts was to 
ensure t a site suitable for an important utilization was 
reserved for that and not covered by some other buildings. The 
location chosen should possess the following attributes;— 

(a) Minimum obstructions in the approach and departure areas. 
(b) Minimum disturbance likely to be caused by noise. 

(c) Good access for surface transport. 

(d) Minimum cost to acquire and develop. 

The utilization of adjacent land was also a factor for considera- 
tion. The helicopter station should comprise the following 
facilities :— 

(a) Take of and landing area. 

(b) Passenger embarking arrangements. 

(c) Helicopter waiting space. 
building with 


Re Bo with control room and accommodation for 
passen a 
(e) Car park. 


Since the location of the site was likely to be in an area where 
land was expensive, overhauls and servicing should normally 
be envisaged at a nearby airport, as should any prolonged park- 
ing of the machines. Refuelling, aa and fire-fighting 
appliances would be necessary, however, and also ground equ A 
ment for night and bad weather navigation aids. To allow 
varying weather conditions and mergency landings, and bearing 
in mind the dimensions of proje.:ed 40-passenger helicopters, 
the take-off and landing area should consist of two “strips” at 
right angles measuring 400ft by 300ft each. These dimensions 
were in keeping with recent suggestions by the M.T.C.A. but it 
would be advantageous if the exact size requirements could be 
fixed authoritatively at an early date so that both station designers 
and helicopter constructors would be working towards the 
same end. 

A climb-area plane, free from obstructions at a slope of | in 10 
and diverging 15 deg on either side at each end of the strips, 
had also been recommended by the M.T.C.A. Furthermor 
obstructions within 100ft of the side edges of the strips should 
not be allowed to project above a plane inclined at 45 deg and 

y bh ee- the sides of the strips. It would undoubtedly 

ificult to achieve the climb plane of 1 in 10 at ground level 
in a city centre and, perhaps, a gradient of 1 in 6 would meet 
the safety requirements. 

It had been assumed that one aircraft movement every five 
minutes would be made at such a station during peak periods 
and that the average turn-round time per machine w be 20 
minutes. It was possible, therefore, that approximately 150 
passengers might be in various parts of the terminal building at 
the same time. Accommodation provided for them should be the 
minimum which would enable them to use the station without 
fuss or delay. This should include a spacious foyer, ticket and 
left-luggage offices, provision for light refreshments, etc., and 
toilets public telephones. Customs facilities would be needed 
only at a very small proportion of helicopter stations. 

¢ total area of such a station would be approximatel 
acres but, with an unobstructed climb-plane of | in 10 gra he 
a further area of nearly 40 acres would be subject to restrictions 
as far as building heights were concerned. If the climb-plane 


Sabena’s helicopter terminal near the centre 2 Berek. 
photograph 


‘ 
T the thi "s 1955-56 
lecture Acronautical 
Society e Design of es 
M.LC.E., MJ of the 
of Liverpool. 
Mr. Hough had been 
concerned wit had never 
been engaged i his remarks 


Hypothetical helicopter landing ground illustrated by the lecturer, 
showing building-height restrictions to permit a climb-away gradient 


of | in 10. In the shaded areas, buildings higher than those in the 

four take-off zones would be permitted, though there would still be 

restrictions; in the unshaded areas between the rones there would 

be no restrictions. The landing area would be approximately 400ft 

square, and each of the gradient “steps” would measure 100ft along 
the approach or take-off path. 


DESIGN OF HELICOPTER STATIONS... 


adient were reduced to 1 in 6 the restricted building area would 
4 reduced to just under 20 acres. This made an appreciable 
difference to the cost of construction (Tables I and IT) and it was 
doubtful whether many large cities in Great Britain could afford 
to reserve sufficient space in their central areas to te 
such a ground level station if, indeed, any could. It would 
appear, therefore, that surface stations would be suitable only for 
smaller towns except where there was a k near the business 
area of a large city which could be utili for the purpose. 

One alternative for a large city, Mr. Hough continued, was the 
use of a roof-top station which, in fact, had certain obvious 
advantages; the height reduced difficulty in siting, in relation to 
existing high buildings, and drastically reduced the area of land 
affected by building eight restrictions; the area of the site itself 
could be reduced, since terminal buildings and car-parking facili- 
ties could be incorporated under the landing strips; noise and 
down-draught were further removed from the streets, and, finally, 
parts of the building could be used for other purposes so that 
only a portion of the site value would be attributable to the 
helicopter station. 

The only apparent disadvantage of the roof station was that 
the extra cost of providing and supporting a sufficiently st 
roof slab might be so much more than the cost of the ground- 
level station as to outweigh its advantages. However, it was 
felt that the extra cost would probably be no more, and in some 
cases possibly less, than the cost of sterilizing, either wholly or 

rtly, much valuable land in the climb planes of the ground- 
bed station. The lecturer made no estimate of the actual con- 
struction cost, but the site value would be in the region of 


Table |: Cost of ground-level station away from the centre of a town where an 
average building height of may be expected 


Climb Plane in 16 Climb Plane in 

Sayd Sq yd 
Site area 40,000 ax 105 20 000 40.000 at 105 20 000 
No- buildings area 18,000 at 10s 9 000 6.100 at 10s 3.050 
Buildings 30h 21 400 at 2s 2.140 12,000 at 2s 1,200 
TOTALS «01,140 04,250 


Table If: Covt of ground-level station in city centre where an average building 
height of would be allowed 


Climb Plane 1 in 10 


Climb Plane | in 6 
Sq yd 
40,000 at (6 240.000 
No. buildings area 16.000 ac 46 108 000 
Buildings BOK 155,000 310,000 78,000 ac 156,000 


TOTALS £790,000 | £504,000 


a 


Sie area 
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that only 50 per cent of the value was 
attributable to the helicopter station. One important point had 
to be borne in mind in this respect; the large area the roof 
would reduce natural lighting and the building would, to some 
extent, be limited to such uses as warchousing and car parking. 

The use of a roof over a railway station or sidings might not 
be so economical, since the structure to support the landing area 
would have little or no secondary use, but the possibility was 
worthy of consideration where the location and size of the railway 
station was suitable. 

Design requirements for a roof station would be similar to 
those for the surface station, with the following main differences : 
passenger embarkation could be simplified by the use of short 
stairways to embarkation points from the dese below; lifting 
arrangements from the street would be required for engine start- 
ing, refuelling and fire-fighting appliances (these could be either 
internal “ s” lifts or external hoists and they would also be 
used for lowering ines or fuselages of unserviceable heli- 
copters to road vehicles); special fuel pumping arrangements 
would be needed; and a device to prevent heli porate 
the strips also would have to be provided. last-ment 
item might take the form of short slopes, at the edges of the 
landing area, surmounted by kerbs. 

The structural design of a roof suitable for helicopter landings 
presented a number of problems related to point loading and the 
isolation of the general structure from vibration or shock. The 
distributed load, of the order 10 Ib/sq ft, did not offer any design 
difficulty and was well within the strength capabilities of modern 
steel-framed buildings. Point load was another matter and, in 
the case of a 50,000 Ib helicopter for example, the design of the 
roof beams and slab assumed a problem of magnitude. A project 
for small helicopters, involving the use of a tank and floating raft 
for landing had been re from the United States [illustrated 
in Flight of October 7th and it would be interesting to know 
whether it would be feasible and economic if applied to the case 
of heavy machines. Another interesting possibility was that, per- 
haps, modern methods of wing construction, as practised by 
aircraft constructors, might be applied to the roof superstructure 
to provide the necessary strength in a light metal design. 

ere were several examples of roof-top landing sites in the 
United States and an outline scheme for such a station had been 
prepared for Liverpool. It was on a site in the centre of the city 
reserved for a coach station and multi-storey car park. Its dimen- 
sions were 600ft in length with a maximum width of 290ft. One 
landing strip 400ft x 300ft could be provided, with waiting space 
for two large helicopters. 

A sec alternative to the ground-level station was the use of 
a floating platform for cities which had large stretches of water 
near their central districts. Design requirements would again be 
similar to those for a surface station but the terminal buildings, 
etc., would probably best be situated on land. Floating stations 
were well worth consideration by local authorities with suitable 
stretches of water. 

The lecturer concluded by ing that it would be most 
helpful if the Interdepartmental Helicopter Committee could pro- 
duce a second report in the near future with more specific guid- 
ance for local authorities as to when the helicopter might be 
ex ed to have been developed into a safe, reliable and economic 

icle for inter-city passenger services. The committee might 
also determine suitable passenger capacities and flying require- 
ments for transport helico to be followed by aircraft 
constructors and to be used by local authorities for oe 
of reserving sites and designing stations from whi 
machines could be operated. 


£72,000, assuming 


R.Ae.S. ASSOCIATE EXAMINATIONS 


THe Royal Aeronautica! Society has issued the pass list for its 
Associate Fellowship examinations held last June, under both 
the old and the revised syllabus. Names of the » 

dates are as follows: — 

Part 1.—F/Cdt. J. Armstrong, K. G. Balija (India), Sgt. A. Beedle, 
F/Cdt. T. J. Burns, R. Malet de Carteret (Canada), D. S. Carton, Tulsi 
Dass (India), R. F. M. Drake, F/Cdt. P. R. Evans, F/Cdt. M. Farmer, 
EB. T. Harris, K. G. Hodson, G. A. Hopkoper (Holland), K. Kumar 
(India), J. R. Lyon, G. G. Mahajani (India), A. A. Munday, F /Cdt. 
S. T. Newington, D. T. F. Ozanne, E. Roadnight, K. Sanjeevan (India), 
M. Shamarao (India), G. M. Turner. 

Part I (new syllabus).——V. Shirdher Hedge (India). 

Part I1.—M. G. Cherry, F/Cdt. P. R. Evans, T. E. Fitzsimmons, 
D. Gill, M. J. Harris, 8S. M. Humphry, Capt. Milos Jelinek (Israel), 
M. V. Karve (India), K. R. Liversage, M. H. Lock, P. L. Manley, 
H. F. C. eoweye F/Cdt. S. T. Newington, R. A. Nicol, G. T. O’Brien, 
T. O'Brien, T. Opatowski, D. T. F. Ozanne, K. G. Page, T. S. 
Nagesha Rao (India), B. N. Vaman Rao (India), M. Shamarao (India), 
Sucha Singh (India), K. M. Smith, K. S. Subrahmanyam, D. H. 
Tipper, B. S. Ward. 

Part II (new syllabus).—L. A. Hall, N. W. Jones. 
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The GANNET was the first aircraft to have 
high tensile steel INVESTMENT CAST- 


INGS for main structural joint fittings. 


+ 
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Investment Process 


STEEL 
CASTINGS 


Tue Fairey AVIATION COMPANY 

developed, initially for application in its 

own designs of aircraft, techniques of 
investment casting which satisfied its 
own stringent standards for consist- 

ently high quality and propertcs. 

Approved by the Ministry of 

Supply in 1950-51 for Specifications 
D.T.D.666 and D.T.D.705, the 
experience gained in producing large 
quantities of Class 1 castings is now 
available for other aircraft and 
high quality apphcatons. 


PRECISION CASTING DEPARTMENT, 


THE FPAIREY AVIATION ©O. LTD. 
HAYES, MIDDLESEX 
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On the 3rd September, Squadron Leader J. 
Fifield, D.F.C., A.F.C., was ejected from a 

Mark 7 whilst taking off the runwa 
Chalgrove Airfield, Oxon. This is the first ti 

the history of world aviation that this feat 
been performed, and no other ejector seat in 
world can compare with this performance. 
marks a red letter day in the history of escape 
from aircraft at ground | level. 
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. This test was carried out with a standard : 
| 
| in Service equipment.” 
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(Pratt and Whitney- or Ford-built 
357, with afterburner) 
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Britain’s Aircraft—a Pronouncement 
A Ministerial Review of Progress with Civil, Military and Research Aircraft 


OLLOWING « Ministry of Supply Press conference held 


factory; im fact, there is good reason to believe that, in certain 
fields, we stand a good chance of equalling or surpassing the best 
that will be done in other countries. 

It is not generally appreciated that, in terms of actual aircraft 
produced, the British industry's output is at present running at 
24 times the level of 1950. This is seen to be 


therefore expect the industry to settle down dur: 
or two to a size appropriate to the prevailing itions. 
There remains of course, the oft-repeated criticism of “too 
many channels for too little water.” It was officially 
last week that, although we are second to none in having 


into trouble in trying to bring the ideas w fruition. 

the races upon which we are . (Such a contention 

not surprise our friends in the U.5.A., but it is new to have this 

view expressed by responsible in Britai 


was publued by us ast week, the 


to complete the 

ing in the RAE. tank 

finding severe icing was described as 

Cruse for delay, and, there wat 
ther delays. By 1958 or 1959, the L.R. Bri 

on the non-stop 

years - 

will, in fact, deliver L 


is referred to in the Bo uslion with the Vickers 1000. 
de Havilland Comet. Al deliveries are not scheduled 
until 1959, the Comet 4 time- 
the view was put that it was “vi 
further back. If the Ministry af S 
facturer they will be glad to.” B. 
order, and these will be used on 
Adantic (with one refuelling stop). 
Armetrongs V 
interest” in this aircraft, 
considering that the entire design 
operator). Vickers t develop the Vanguard 
venture, but the M.o.S. were discussing with a 
contribution to the deve 


ing export trade in transport 
so make 


the Te - 


this type and the Fairey Delta 2 
in 


sustained climbs—the P.1 had done 
there were many alternative possibilities. 


ibilities were the Saunders Roe SR.53 and 
supersonic intercepters powered be turbo- 


for prototype construction. Finally 

the two, GSS wan for dovelogunent. 
This choice stemmed partly from the fact that the Saunders-Roc 
design was considered technically superior; in addition, Avro were 
— committed to “extremely 


In March of this year it was stated that a development 


alte 


R2 


4 
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Two of these 
in London last week it is possible to publish a broad account Avro 7 
of British progress in the development and production of jets and rocket 
fixed-wing aiwcraft The overall picture is not entirely unsatis- planned to M.o.S. requirements, and several alternative lines : 
ee development were explored before finally settling on two designs j 
impressive achievement when the overall complexity of the indus- ee | 
wry, and im particular its long development periods, are con- run the risk of being overloaded. 
sidered. Prom now on, however, it is likely that there will be Sp be 
something of a recession in military output, for it requires less Siddeley oy spokesman stated that “In terms of other Avro 
production to maintain a big force than to build one up. We can projects the 7 is not a ae and a y= 
Save involved in its deve 
Work on the SR.53 was going ahead fast, and a prototype would 
fly in the relatively near future. 
In the future there were many other interesting projects. One 
ee machine which could be named was the Short 
te un P.D.11, a vertical-take-off prototype which was being built to 
order. 
All-weather The Javelin was —— as the most 
responsible. Recent 7 had been “most satisfactory”; the 
point had ory! reached at which machines could be 
alain issued to the R.A.F., and the manufacturer had “got to the 
. Civil Aircraft bottom of the development problems and had a solution for all 
pegpee-copere on thio aiscsatt of them.” The type should be in service during the current 
the fa test- batch 
The diffeulty of of 18 aircraft (following the new policy of ordering reasonably 
¢, but no doubt large batches for development trials) would be ordered from the 
— tr ,- Gloster company, of an entirely new design representing a 
tannia be significant advance over ep Development of A.I. radar 
C. (this is two was matching the progress of all-weather aircraft, and we would 
jeve that Bristol “not be entirely dependent on American sets” in the Javelin. 
ind six Britannia Bombers. Vickers-Armstrongs Valiants would steadily build 
2 Short Brothers “to a certain level,” and would then “fade.” Of the Avro 
t development problems were believed 
compared favourably with — 
gned to similar requirements. loss 
d put Handley Page behind oe 
making “encouraging 
Or service next year, and the Victor “a 
both Vulcan and Victor in 
had been decided that it was 
oduction of one aircraft to the 
esult in widespread disruption. 
great built-in development 
“ Considerable work was also going on in the development of 
formulating the design of a supersonic transport. 
2 Transports. The Ministry of Supply issued the following 
military production—outside the guided-weapon field—and they “The plans for re-equipping Transport Command with the Vickers- 
“might be able to establish line of ever-stretching Armstrong,’ transport aircraft have been under review 
transports, Douglas-fashion, to keep Weybridge busy.” The in the light of the probable delivery dates of the aircraft and the general 
Viscount, of course, promised to continue to be a best-seller. transport aircraft situation. As a result it has been decited | 
4 s» the orders for the development and production of this sircra 
Other types. There was an enormous market for civil contracts covered the peoduction of ene ond in channel 
machines of all types, and Britain should be able to build up an use of Transport Command, whose ee ate be met by 
encourag and other aircraft over the chase of the Bristol Britannia 250 L.R. 
next ¢ a significant contribution 
to the national economy. lems of meeting the specification that was laid down for the V 
the urgency of the need wo re-equip Transport Command therefore led 
Military Aircraft to the decision to take the long-range Britannia, which has been developed 
for : other siscraft” well and which can be made available earlier. 
— knocking down ~ - For this state of affairs no blame can really be laid at the door 
Se any of the M.o.S. or manufacturer. Vickers were asked to take on a 
aeroplane in the world; this was a carefully — + formidable task, and the specification was excepuonall stringent 
took ascoount of all-round performance, fire power, and and As the " y 
exacting. design—and construction of the 
factors, including squadron opinions. Availability of Hunters was —progressed, the weight rose, and finally incrensed pW ! 
good, and “until recently” (this was clearly « reference to the  fgure that, in spite of the rise in thrust of the Rolls-Royce Conway 
The next stage was the English Electric P.1, which was “com- ef the 
“ vmament.” Both Regarding C7, ci vative | V.1000, 
not only would increased weight have impaired its opera- 
in 1954. After the denal bus ft would have been pose. 
(Concluded on page 779) 
\ 
| 


“NIPPY WELTERWEIGHT: English Electric Conberre 8.6.” The porttolio itself. 


‘“‘FLIGHT FLY-PAST’’—a perfect gift 


MODERN AIRCRAFT PORTRAYED IN A UNIQUE COLLECTION 


(Above) John Yoxall in a 200 m.p.h. Hart. 
(Beiow) L. W. McLeren in a 600 m.p.h. T-33. 


of British aircraft. roy presented in portfolio form 
under the title Flight Past, it consolidates some of the ' 45 
choicest and most recent work of Flight photographers John i c 
Yoxall and L. W. McLaren. The plates are so disposed as to 
contrast one with another, and range from “straight” views of | 
present-day machines (that of the Canberra, above, is an 
| example) to ethereal vistas, outstanding among which is “Faery ma ee 
Lands Forlorn,” wherein Sea Hawks swim like strange fish ; vee 
against the camera lens. A CF-100 beneath the photo- et 
graphic machine in and imity, with - 
air above a patchwork of fields is the beauteous 3. Far ile i a: a 
removed, this, from the formation of Vampires trailing kero- —— Pale eo 
sene fumes across the glaring panorama of Singapore. There 
are Hunters, too—silhouetted above a cloudscape touched by 
a lowering sun; the Britannia, proceeding majestically on her seis eee 
lawful occasions; and a Shackleton, —— the tinfoil ye 
its fiery exhalation, and under the title “Hard Aport” a See 
formation of Wyvern strike aircraft is a study in symmetry Bras Lng 
; The complete list of aircraft depicted is: Avro Shackleton, 5 j 
Avro Vulcan, Avro Aircraft CF-100, Boulton Paul P.111A, : 
(two views), English Electric Canberra, F 
Gnat, Folland Midge, Gloster Javelin, Meteor, “a is 
Hawker Hunter (two views), Hawker Sea Hawk, Hunting ” : 
and Westland Wyvern. x wee 
Each plate measures 12in x 10in and the cover is ripple- | - 
finished in grey, with silk-screen printing. White antique 
paper is used for the title page and index and the plates ee ae = ———e ae 
themselves are printed on specially made Carrongrove art 
price 7s 6d (8s 4d including postage). Stele 


MAN-POWERED 


HE problem of Mt with minimum power was the subject 
of a thought- ing lecture given in London on Saturday 
last, Novernber 2th, a at the second annual conference of the 


needing more than 50 h.p. was no longer light, those who wanted 
auxiliary im their those 
efficient gli 


centrated on a light 
arrangement had a 


weight of 230 Ib, and his 5.5:1. 
This indicated that the power to fly level would have been 


about | 16 m.p.h. 

years ago there was a contest in for aircraft 
operated by manpower. Four of these designs, unsuccess- 
ful, were worth mention because of the low -(-t-- 


aerodynamics which had been achieved. These aircraft were the 

Bossi- — eal). the Haessler- (Germany), the See- 
hase (Germany) and an unnamed Russian design. In spite of the 
weights of machines Lilienthal’s air- 


result performance. Ra "s tech 
was concerned with 

rid of leaks and ¢ 


drag coefficient of 0.01 and high span effic 
attainable and these could be applied to the type 


aircraft now 


applied to an a 
would be reduced from 0.82 to 


which was possible indefinitely without fatigue, and if this power 
ied to boundary-layer suction, the whole 


were 
achieve boundary-layer conditions. This 

the power fer cheut 6.2 and with 
effect the could to about 0.38 h.p 


These estimates had 
Mite sailplane used by Ra 
which occurred at a lift 


consideration. 
sections for high-angle-of-ettack flying would give better 
results. 

Turning from the possible improvements to con- 
sider structure, Mr emphasized that the 


FLIGHT 


A Stimulating Review by Mr. B.S. Shenstone at the L.S.A.R.A. Meeting 


problems which in some respects were akin to those 
met in large flying models. Very light structures were 
for the speeds were low, the manceuvre loads were low and the load 
factors might be as low as four. 

An interesting wing design was that of Sechase some 17 years 
ago. He hed been carsying out research on man-carrying kites for 
many years, and had applied this knowledge to man-powered air- 
—y He based his wing (43ft span) on the use of only four ribs 

my 

spars. The only other structures were a pair of nose ribs between 

oe Fae and the whole wing was covered with 

stretched doped silk. The whole machine, complete with control 

surfaces and machinery for driving it by manpower, weighed only 
gross 


79 ib, making a weight of 244 Ib. 
The main t was that the structural problem 
far more di 


proportional to weight the weight, being that of the 
pilot, however, was outside our control. The structures be 
considered were of the order of 75 Ib, making a gross weight 


p achieved, but there 
that same weight. 

Although the power required was directly to the 


weig it at a given speed 
L/D without a ional weight increase 
Tiny Mite If the polar of the ler-Villinger cleaned up 
co Tiny te standards were studied it would seem that, at the 
(Cx about 1.0) the total coefficient 


- about 0.03. Of that figure the was 
0.0187, or 62.3 cent of the total. To reduce induced drag 
the span must increased, which meant adding weight. 


Data on a large number of sailplanes indicated that the 
weight varied linearly with span over a range from 30ft to 
y secondary. Calculations showed 
were increased from 44.3 


to 60ft, 

If wing area were kept constant, a imately the same power 

was ; if, however, wing ing were constant, there 

wasa « reduction in power of about 1/20 h.p. But, if laminar 

flow be achieved and 
inarization. 
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i 
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778 FLIGHT 
dcvelopment of sailplanes and light powered aircraft in the past 
had not led to particularly low structure-weights. The very scale 
of the low-powered aircraft under consideration revealed new 
Low Speed Acrodynamcs Mesearcn Association 
B.E.A.'s chief engineer, Mr. B. S. Shenstone, and the title of his 
paper was The Problem of the Very Lightweight, Highly Efficient 
Aeroplane. 
The people who wanted light and highly efficient aircraft, the 
lecturer began, were those who thought that a light acroplanc 
wanted to fly by manpower The general probiem was onc of 
weight and drag. The by 165 Ib, 
P was constant, but everything else was fluid. Lilienthal had con- 
ucture made of cloth and osiers. This 
woximately 65 Ib, giving an all-u 
was probably 
use it needed 
rm I T x red was directly 
: the order of 240 Ib, of which only one-third was under control. 
No matter what was done it was unlikely that this variable weight 
could be as much as halved, making a gross weight of 203 Ib and 
lowering the power needed by 15 per cent or about 0.06 h.p. To 
an 
irect 
had 
was 
sas 
ter- 
sow that a mini- 
| factors were 
pty weight) re- 
s improved drag coefficient were 
; 0.68 h.p. If the machine were not 
only cleaned up but also flown close to the ground (say 10ft) the 
power needed was reduced to 0.58 h.p. at 
reduction of induced drag caused by ground effect. 
So far only the most straightforward and simple means for 
comasing drag had been considered, yet the estimated power 
required had dropped to 70 per cent of the originally achieved 
us showed how a proper use of weight could resu tina owe 
power being required. Over-generalizing, we could say that, by 
; ' making an aeroplane 30 per cent heavier, we had cut down the 
Of (he Of the i iny two-thirds. fy ine. If he 
‘ pet, the minimum drag coefficient of ener wee even a man could fly such « machine. 
ficient much lower than those under were launched at about 30 m.p.h., and if the drive and 3 
efficiency were 75 per cent, he would need to exert 0.6 h.p. From 
in flight ond 
ground. Spon wos 44.3H. wing loading as used fo 
4 on : mption re- 
4 could produce a 
| 


Here was one application for the flapping wi a 
not in use it had no extra drag. All or 
flap, and it was a design problem to discover in 


ird-type flight using flexible wings would be an original contri- 
bution to knowledge whereas, in his own lecture, he had used only 
existing facts. 

Other papers presented during the L.S.A.R.A. Conference were 
The Use of Dynamically Similar Models for Research, by T. Kerr; 


ocarpa, by Prof. A. Raspet 
read by . Whitehead of Oxford University); Model Glide 


BRITAIN’S AIRCRAFT—A PRONOUNCEMENT (continued from p. 776) 


Operators to so large and expensive a 
of £85m worth of new 
has said, will fill their 


is momentous decision drew forth (not ) a state- 
ment from Mr. ing director of Vickers- 


standard short-range Service transport. problem 
particularly difficult, and no decision had yet been taken. 
It was emphasized that, whatever cuts in expenditure 
there were certain to be several—research 
as far 


E 


In the past, this country 
(although the positi 


Mach-numbers and extreme altitudes. 
Regarding guided-weapon developments, 
present be said. But it was thought that the American 
this important sphere had not grown during the past year, 
been narrowed. 
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by manpower alone. 
if in traini If suction was assumed to require 0.1 h.p. the ] ee 
propulsive ficiency could be as low as cent. 
t might such a two-seater look like? 
showed what might be done if Dr. Raspet were in league with Mr. » 
Haessler and Mr. Villinger. The propeller was not only to drive A 
the aircraft, but through its hollow blades it was to pump out air $ 
Hypothetical two-seat man-powered aircraft, having 60ft span, 214 sq ft 
wing oreo, 485 Ib gross weight, and 35 m.p.h. cruising speed. ize 
whether it was casier to flap a small part of the wing quickly or Goal 
more of it slowly. The use of auxiliary manpower in a normal 
sailplane was not worth much because they required so much : 
power. A Minimoa, for instance, needed almost 3 h.p. to fly level. 
aircraft was so slow that a jet would be highly inefficient and “In 1955,” the lecturer concluded, mB Fn position P 
propeller, in one form or another, must be considered. regarding manpowered flight is like that of flight in 1900. 3 
aircraft under consideration, the aerodynamics were sensi A few people then knew that flight was possible but there were a 
airscrews, and hence the use of a pusher must be assumed. powerplants, on control and stability. Today we can see that if ty 
Although most inefficient, we must begin with a pedal shaft we stretch our knowledge and assurance very little, manpowered 
lying in the spanwise direction. The propeller inevitably had flight is possible. We need not be discouraged because this is 
a shaft which was at right-angles to that, and at a different level apparently only possible at low altitudes, at low speeds and ocak 
and some distance from the initial drive-shaft. One could use at the expense of some complication and great physical effort A 
If we did not have to stretch ourselves to do this, it would long 
advantages. ins and gears were heavy; belts produced high since have been done.” nes 
bearing loads and therefore heavy mechanisms; and connecting 
paper included the need to develop more methods of 
although in practice they be used. obtaining thrust from muscle power; the possibility of boundary- 
layer suction by hollow-channel wing construction (i.e. without 
not go all Guy sound one vans thet expending power): end the of wings, Such 
it was more efficient than a properly designed propeller, except boundary-layer suction methods, the urer commented, indi- Gy 
one virtue, however, which was shared 7s other ~~ achieving manpowered flight even easier than his paper had stated. ae 
propulsion for, if properly 1 , it need have no parasitic cs 
an aircraft which was intended to soar part of the time, i.c., when is 
used as an auxiliary source of power, ; 
For the man who wanted an efficient sailplane which he could y 
such as the recent Horton X tailless design. For an aircraft ie 
= Testing, by M. Hacklinger; and Three Lectureties: Two-speed 
that Rubber Drive, Conditions for a Neutral-aileron Turn and The Pees 
a given case man of the meeting was Mr. J. L. Nayler, M.A. Pe ee. 
One could not expect is additional to the three similar aircraft ordered by the M.o.S. pe 
machine unless it wa from Shorts for the use of independent trooping operators. . 
equipment, which, Si question of replacing the Vickers-Armstrongs Valetta EE is 
was 
wstrongs (Aircraft), He said “The decision... means we 
have abandoned to the Americans, without a struggle, this highly ey i 
important market [for large jet transports}. How important this badly short of high-speed tunr ? 4 
market is can be seen from the fact that the orders so far placed casing) and other equipment. Apart from the Fa lta 2, " 
by a few American operators for big jets total over £200m. The there were many types of advanced research aircraft in prospect; ; 
future size of the market could be of the order of £1,000m. I and, although we could not buy as many as were 
think the decision to cancel Britain’s only contender in this market U.S.A., it was considered that the types involved we BS o:° 
is a national decision we shall regret for many to come.” ambitious as American research machines being built t Oe 
On the other hand the the Rolls-Royce Conway is time-scale. This involved aircraft designed both for 
in no way affected by this ision; on the contrary, every means mee es 
is to be sought to find applications for it, and it is contemplated fag oes 
that Conways should be installed in one type of V-bomber. Mean- os 
while, the prototype V.1000 will probably be completed next year, Nala Cae 
The new order for Bri jas comprises six Britannia 250 LR difficult to stretch a limited budget to cover " ; 
aircraft to be built at Belfast by Short and Harland. This order production of two or more generations of wea eam 
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is that of movement as well as form, as these pictures affirm. 
On the far left, leaping like a salmon, with the mountains and 
ornia as a scenic backcloth, is a North 

Its ascent is a zoom rather 


like a falling arrow, an Avro CF-100 Mk 4 is caught by the 
camera as it pulls round from a , gathering speed for the 
final plunge and pull-out. The pilot, apparently, is already 


Pe Sy ; manceuvrable vehicle contrived by man; and its beauty 
4 than a sustained climb, for the variable nozzle of the reheat 
4 tailpipe is at normal setting. At the centre a Republic F-84F 
Thunderstreak, its undercarriage still lowered, rockets awa 
under the urge of its J65 Sapphire turbojet and four JATO 
bottles, totalling 11,220 Ib in thrust. Immediately above, 
ginning to case back On the control column, for the elevator 
has the merest upward deflection. On the left, a Canadair- 
built T-33, known to the Royal Canadian Air Force as the 
x 


3 


gi 


DEATH OF NEW ZEALAND PIONEER 


+} 


i 


John said that 
wan create conditions afer moe 


if the 


inet the 960 it was 


ts i 

> 
e = 


aga 


Similarly searchlights and other ground equipment were 


Turning to the future, Sir 
re had not been a war. Such a concept, viewed 


only five of them front-line units, and those 
canes with limited high-altitude 


numbered 334, 
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Two Armstrong Siddeley Sapphire turbojets power the Gloster Javelin 
all-weather fighter. The Sapphire is the chosen power 
unit of no less than eleven fighting aircraft of the 
Western powers. Evidence of the almost universal 


power of Armstrong Siddeley aero engines. 


MOTORS LIMITED - COVENTRY 
BROCKWORTH ENGINEERING 66, LTD. - HUCCLECOTE 


Members of the Hawher Siddeley Group 
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There is excitement, exhilaration, in the lift 
and thrust of jet flying. There is also a deep and lasting 
satisfaction, known only to those who fly. Ask these men to 
describe it and words fail. Ask them to give it up and they 
worry. For once you have shared the tranquillity of that new 
world above the clouds, you cannot easily forgo it. 
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the 


exhilaration flight 


add the satisfaction of an urgent and worth-while job 


and the promise of a great career 


Many young men dream of joining this brotherhood of flight. 
They sense the magic. They see that the future of mankind lies 
in the air and want to help fashion that future. 


Present action — Future perfect. These men can realise their 
dream. They have within their grasp the chance of a lifetime 
of exciting and satisfying work. With the Royal Air Force, 
pilots and navigators fly often. They fly far afield. And they 
manage some of the finest machines in the world: Canberra, 
Valiant, Hunter — these names are but the prelude. 

“* But there's more to a life than flying * you may say. The 
Royal Air Force knows this and has planned accordingly. 


Flying Plus. Aircrew do much more than fly. They are often 
seconded for important work in Britain and abroad. Training 
others, international liaison, scientific exploration — these 
are but a few of the diverse and important missions to come 
the way of aircrew personnel. And the new Direct Commission 
scheme provides the opportunity to make the Royal Air Force 
a career. You may join, as an officer, with the certainty of a 
continuing and satisfying job until you retire with a pension. 
Or you can choose, if you wish, a twelve-year commission, 
with the option of returning to civilian life after eight years. 
In this case you return with a handsome tax-free gratuity, far 


RESPONSIBILITY Here, it’s an airlift for the British North 
Greenland Expedition. Next job for aircrew? It could be a met. 
flight across the Polar ice<ap, testing new aircraft . . . any one of 
many things, in many corners of the world. 


The Royal Air Force Flying ...and a career 


more than you are likely to save in a similar time in any other 
profession. Pay, as you rise in the service, is equally realistic. 
A Flight-Lieutenant of 25, drawing full allowances, can now 
earn more than a thousand a year. 


Standing Easy. Sporting facilities in the R.A.F. are good and 
convenient and there is leisure to enjoy them. Travel, too, is 
routine, accepted and enjoyed as one of the perquisites of a 
vital job. It is right that this should be so. These men are our 
first line of defence. They are the heirs of “the few”. 


HOW TO FLY WITH THE R.AF. 

Because their opportunities are great and their work 
important, standard of entry for aircrew is very high. 
Education to at least the level of the General Certificate of 
Education, Scottish Leaving Certificate, or their equivalents, 
perfect physical health, aptitude as well as enthusiasm for 
flying — to these must be added the ability and personality to 
lead others. You must also be between 17) and 26. If you 


have these qualifications you have the chance of a career that 
is both rewarding and worth while. 

Write at once for further details of the schemes of entry and 
for an interesting, informative booklet on flying with the R.A.F., 
to the Air Ministry (F.R.303), Adastral House, London, W.C./. 
State date of birth and educational qualifications. 


AND RELAXATION A good meal with good friends rounds off an 
interesting day. The evening? You'll spend it quietly if you like, in 
comfortable rooms ... or go owt... Of perhaps enjoy the 
comradeship of a guest night. There's always plenty to do and plenty 
of people to share your enjoyment in the R.A.F. 
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This Paimer C.69 Recuperator Reducing Valve, fitted to one 
of Britain's latest Super Priority Aircraft, pressurises 

the fuel recuperator with precision control so that the latter 

12/120 ‘ takes charge if-and only if-the fuel pump should cavitate 
fh p.8.1. : for any reason and cease to feed fuel to the engine. 
Engine Bleed Air 

pressures varying between 12 and 120 p.s.i., it provides 

_—_—> a static pressure not exceeding 6 p.s.i. and a dynamic 

mt pressure of 3 p.s.i. minimum (5 p.s.i. maximum) when 


flowing at 3.0 cu. ft. of free air per minute. It does 
not lose air either internally or externally. 
Weight, 16 oz; size, 3” x 2)" diam. 
The C.69 Valve may be the answer to your problem 
of fuel transfer and recuperator pressurisation. It is, 
of course, but one of a wide range of Paimer controls 
. .. one example of Palmer design and development 
experience which is always at your disposal. 


Air at 
3 to 6 p.s.i. 


Recuperator 


WHEELS TYRES BRAKES RAMS 
VALVES SILVOFLEX HOSE 
X-RAY INSPECTION SERVICE 


THE PALMER TYRE LIMITED 


PENFOLD ST, EDGWARE RD, LONDON, N.WS 
$1052 


| 
Reducing Valve | 
— 
secre: 
Fuel 
To engine Fuel pressure normally 7 to 14 p.s.i. 
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at Ismailia in 1938. The Valentia was a developed Victoria. 
than 
500 
the 
and 
ickers 
C. W. Mackay, S/L. W. J. Swift (present 


Earlier equipment of No. 216 Sqn. included the Bombay (above, centre) 


and the Valentia, in one of which Cameron Highlanders are seen 


England 
, the 
A.O.C-in-C. Transport Command; Air Marshal Sir Donald Hardman, Air 


, Station Commander 


. M. Fell, S/L. R. T. Mason and W/C. 8. D. Sellick (commander designate). 


. Chichester, A. Cdre. C. O. S. 


ion; and G/C. Q Chichen 


(1. to G/C. P. 
R. Howie, W/C. 


to welcome No. 216 Sqn. were AV-M. McKee, 


VALETTAS 
TO COMETS 
No. 216 Sqn. Returns for its New Role 
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WATCHMEN OF THE RHINE 


—the Newly Marked Meteors of No. 68 Squadron 


IGHTLY that many of our 
be interested ved markings, 


/C. James, 
Commanding No 
of three of the unit’s Meteor N.F.11 
fighters. The colours, the wing 
tells us, are dark (Australian) blue, 

and they 

the formation of No. 68 Squadron at 


fro at least, to be rising again — 
from its rubble. The three spans of the 
are in view and a pai nh 
upstream under the road bridge to the left. 
In the smaller picture is the centuries-old . 
ruined castle on the Drachenfels, short 
distance up the river from Bonn. In the 
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Plastic Wing 
Fabrication 


An Admirably Simple Structure, 
Holding Considerable Promise 


Cornell's plastic wing has a smooth surface, and 
can withstand skin temperatures up to 400 deg F. 


ve been made in evolving methods of airframe construc- 

tion which, while having very competitive strength/ weight 

ratios, are both simpler and cheaper to ¢ than the conventional 

skeleton-and-skin system. Parallel with this work has gone a wide 

programme into findi new materials—or in using materials 
not previously employed in airframes. : 

Aircraft design engineers have considered many methods which 
would eliminate the large number of assembly operations neces- 
sary in the fabrication of various airframe structures. The present 
method of fabrication, in which most missile or aircraft structural 
components are built up of many formed pieces of aluminium, 
laboriously bolted and riveted ether, has been tolerated only 
because production and structural requirements have never been 
met by other materials or methods. lowever, with the challen 
of high rates of uction of guided missiles, with generally 
different structural requirements, the work on new materials has 
gained additional impetus. 

The so-called “sandwich” construction contributes greatly to 
the suitability of plastics for aircraft fabrication. The excellent 
physical properties possessed by the combination of light-weight 
core materials with glass-reinforced laminate skins have placed 
combinations of this type high on the list of efficient structural 
materials. Not only are their strength/weight ratios high, but 
they lend themselves to increased ne ee my since in most 
instances they can be integrally mou In order to produce 
structural aircraft components of glass-laminate sandwich con- 
struction, manufacturing techniques will have to be studied 
and developed so that a satisfactory product can be manufactured 
at a reasonable rate and cost. 

For this purpose, Cornell Acronautical Laboratory of Cornell 
University, Buffalo, N.Y., U.S.A., proposed a programme to 
desi and develop a plastic wing for comparison with the 
KDM-1 (a pilotiess drone) metal wing, then currently being 
made in production from a sandwich construction using an 
aluminium honeycomb core and alurninium skins bonded together 
with adhesive. ¢ metal sandwich wings were being fabricated 
rapidly and economically by the Glenn L. Martin company and 

ered a challenge, since they went a long way towards reducing 
the number of assembly operations and man-hours involved in 
the production of a missile wing. 

¢ U.S. Navy Bureau of Aeronautics awarded Cornell Aero- 
nautical Laboratory a contract for a comparative study based on 
this proposal. The work on subject contract was set up accord- 


teen made during the past five years great strides 


ing to five phases. These comprised investigations into wi 
design and structure, design of a plastic wing, mould design a 
construction of a prototype wing, comparative static tests of a 
wing at the Glenn L. Martin plant, and a final report, including 
drawings, fabrication techniques and comparison of fabrication 
time, costs and strength with those for the conventional KDM-1 


Since the skin of the sandwich was restricted to glass-cloth 
laminate, any new material-development was, of necessity, 
focused on core. Satisfactory available core materials are 
of three types: balsa, honeycomb and plastic or rubber foams. 
While balsa gives the best results in a sandwich construction on 
a strength/weight ratio, this core material suffers from the dis- 
advantage that forming it to irregular aerofoil shapes is expensive 
and laborious. Honeycomb core materials of paper, glass fabric 
or aluminium foil give excellent sandwiches, but forming to aero- 
foil shape involves the same disadvantages as those suffered in 
the use of balsa. 

The remaining core materials, in the form of polymeric or 
elastomeric foams, result in sandwiches of slightly lower struc- 
tural efficiency. However, if a design can be so devised that a 
so-called “foamed-in-place” core can be utilized, the expense and 
labour of forming is eliminated. Tests at Cornell Aeronautical 
Laboratory showed that a strong plastic sandwich could be built. 

To obtain preliminary seuetunel dete that would aid the design, 
the following tests on sandwich constructions using glass-laminate 
skins with foamed-m-place cores, were carried out: flat shear, 
bending to determine foam shear-strength and deformation on 
bending, influence of discontinuities and restraints, and methods 
of attachment. 

The fabrication of the wing consists of three operations: 
moulding of the core together with an integral aluminium-rib 
casting; application and moulding of the glass-reinforced skin; 
and clean-up of flash and final painting. 

A steel mould is used for forming ‘the foamed-in-place plastic 
core, as shown in one of the photographs. The foam is poured 
into the mould (which is fitted with a shim of rubber equal in 
thickness to the skin) and the core is pre-moulded to size and 

pe. The completed core has a metal centre rib casting, set 
in the mould before pouring the foam, which acts as an attach- 
ment fitting. The core is then covered with a glass-reinforced 
plastic-impregnated skin, placed in the mould (from which the 
rubber shim has been removed) and subsequently cured for two 
hours at 225 deg F, there being strip heaters on the top and 
bottom halves of the mould. The completed integrally moulded 
plastic wing is taken from the mould, the flash is sanded off and 
the wing is painted. 

The prototype wing was statically tested by the Glenn L. 
Martin company and found structurally adequate. It weighed 
six per cent less than the aluminium-honeycomb/aluminium- 
skin counterpart, and it was estimated that the man-hours for 
fabrication were reduced by approximately 30 per cent. The 
Cornell laboratory considers that a 20-25 per cent reduction in 
material costs could also be expected. Another remarkable feature 
of the wing is that it retained its strength well at temperatures of 
up to 400 deg F. 

It is said by Mr. Norman Wahl, head of Cornell's Wood 
and Plastics Section, that a considerable reduction in assembly 
operations and man-hours has now been achieved in the fabri- 
cation of this wing, and further research has been requested. 


This photograph shows the upper half of the steel mould being re- 
moved after forming the core to the interior profile of the wing 
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BENTLEY 
PRIORY 


Headquarters Fighter Command : 
an Historic and Dignified Building 


home of Headquarters Inland 

Area, a part of the Air Defence of 
Great Britain, Bentley Priory has been 
associated with the air defence of this 
country. It achieved its present status 
of H.Q. Fighter Command in July 1936 
when the Command itself was formed 
and the headquarters moved from 
Hillingdon House to the Pr . The 
first A.O.C-in-C. was Air Marshal Sir 
Hugh Dowding, now Lord Dowding of 
Bentley Priory. 

But Bentley, a name formed by the 
agglomeration of the Saxon words 
beonet, meaning coarse grass, and leah, meaning uplands, has a 
history connected with the defence of Britain in the very earliest 
times. In fact, when Queen Boadicea was defeated by the Roman 
general Suetonius nearby, she took po.son, and it is thought that 
she was buried somewhere in the grounds. In the twelfth century 
the Priory itself was founded and the land came into the posses- 
sion of various people, before Henry VIII gave it to private 
owners in 1546. One of the most distinguished periods in its 
existence came in the 18th century when John Hamilton, the 
first Marquis of Abercorn, built the nucleus of the present house. 
At the turn of that century it was a famous rendezvous for states- 
men and men of letters. In 1882 the Priory became a private 
hotel served by a special extension of the railway from Weald- 
stone to Stanmore; and then for some rs it was a girls’ school. 
Finally the estate was broken up, and the part which includes 
the Priory was bought by the Royal Air Force. 

Yet, though the ex'gencies of war led inevitably to various 
unpleasant modifications to the fabric, a great desl has been 
done since the end of hostilities to restore to the Priory some- 
thing of the dignity it once knew. 

After « fire in 1947 had destroyed the ante-room and some 
offices above it, this part of the building was rebu lt by stages. 
The ante-room had already suffered to some extent by having 
to accommodate the Command's filter room and plotting centre 
at tne beginning of the war, but it is now well restored. In 1949 
a new bar was built beneath the ante-room, in the sub-basement 
and, in 1953 a new conference room was also built on the second 
floor above it. Last year, stripping of the camouflage paint from 
the exterior of the bu Iding and restoration of the facing were 
begun. This work is now almost complete; and the mess 
kitchen and servery have also been extended and modernized 
and the main dining room enlarged and rebuilt with a new 


roof 

More historically important, however, has been the housing of 
a number of relics and documents and the building up of a 
ony of pictures of considerable merit. Models of most of the 

ahters used since the R.A.F. was formed, together with some 
of the eoulpment required for them, are on view in a large glass 
case at the entrance. <sopems are a number of silver trophies. 
Here also is kept the containing a complete set of photo- 
graphs of the Royal Review of 1953, together with the names of 
every pilot who flew in the great fly-past, and his place in his 
formation 

Further on, the main hall contains the flags of the seven Allied 
nat'ons whose pilots fought in Fighter Command during the war, 
and record boards list the names of all past principal staff officers 
and commanders. There is « fine drawing by Sir Roderic Hill of 
Bristol Fighters during World War 1, presented to the Command 


G ton 1926, when it became the 


The exterior of the Priorv—camoufloged during the wor—has been 

almost comoletely cleoned and renovated (top). Other views, from 

too to bottom, show the rebuilt dining room with its paintings; the 

rotunda with the seuedren bedaes and portra’t-: and the under- 

ground bor, here tended by L. Gone, borman for the last seven yeors. 
The badge below the heading is that of Fighter Command. 
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goes ‘round 


The fuel 


around 


Between the arms of this ENGLIsH ELectTric test 
rig at Warton there is room to put the fuel system 
of a modern jet aircraft—full size, and complete 
with all tanks, pipes, pumps, vents and cocks. 

From the tanks can be pumped fuel at any 
desired rate up to that representing the full throttle 
take-off condition. Into it can be pumped simul- 
taneously enough fuel to keep the level at any re- 
quired point—thus maintaining steady conditions 
of test. 

And while all this pumping and counter-pump- 
ing is going on, the entire outfit can be rotated 


ENGLISH ELECTRIC 


Design starts from an attitude of mind 


bodily through any required angle, at any required 
rate of rotation (within limits), thus simulating 
as nearly as may be the effect on the fuel system 
of high-speed manoeuvres in flight. 

If the test rig proves that the calculations of 
the ENGLISH ELEcTRIC test team were correct 
weil: and good. If not—how much better that 
defects should be shown up on the ground than 
in the air! In this open-minded atmosphere the 
long, costly and elaborate testing on the ground 
does a lot to shorten the much longer, and 
certainly more dangerous, process of trial and 
error in the air, 


THE ENGLISH ELECTRIC COMPANY LIMITED 
QUEENS HOUSE KINGSWAY LONDON + WC2 


7 
= 
Ge 


A typical Dunlop Hydraulic 
Brake circuit with associated 
components is illustrated 
on the opposite page. 


MYDRAULIC BRAKES 
& OPERATING SYSTEMS 


for high-performance 
aircraft 


—— - 
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This Dunlop brake system is 
designed for single seater 
aircraft which do not employ 
differential braking from the 
rudder bar. 

Normal braking is carried out 
by the operation of master 
cylinders attached to the 
rudder pedals. 

Cable operation of the Mark 
ILI pressure reducing valve 
permits the use of increased 


pressure during engine ‘run 


Mk III 


Control valve 


—reducing 
or parking 


Mark ILI Brake 
Control Valve for 
single seater 
system 


Ireboard and 
outboard view 
of Dunlop Pla 
Brake 


PARKING 
Seny STATIC BRAKE AND 
PARKING CONTROL 


MASTER CYLINDERS 
INCORPORATED 
im RUDDER PEDALS 


BRAKE 
CONTROL VALVE 
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MAGNIFICENT ACHIEVEMENT—On September 
3, Sqn. Ldr. Fifield made the first live zero-feet ejection 
in a Martin-Baker Patent fully Automatic Ejection 
Seat from a Meteor 7/8. The IRVIN 24-feet para- 
chute used was of the same canopy design that saved 
the lives of 30,000 airmen during the war. 


IRVIN 
— stl the safest | 


THE IRVING AIR CHUTE OF GREAT BRITAIN LIMITED, LETCHWORTH, HERTS, ENGLAND 
Telephone: Letchworth 888 Telegraphic Address: Irvin, Letchworth 
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BENTLEY PRIORY... 


the Royal Drawing Society, and the original coloured drawing 

the Westminster Abbey Battle of Britain memorial window by 
Hugh Easton. Of great historical value are framed orig.nals of 
two letters from Lord Dowding to Lord Balfour, then Under- 
Secretary of State for Air. One, dated October 2nd, 1940, is in 
reply to congratulations on its writer’s appointment as G.C.B. 
Lord Dowding says that if he could he would tear the distinction 
into a thousand pieces and distribute them to those who, he felt, 
had really won it. The other is dated May 16th, 1940, and, 
addressed also to Lord Balfour, notes that fighter strength is 
reduced to 36 squadrons, instead of the considered minimum of 
52 squadrons. It foresees the necessity of defence against air 
attacks coming from the French coast as well as from Germany 
and asks that no more fighters should be sent abroad. ‘lhe fore- 
cast of the outflanking of the air defence front was at that time 
disbelieved; but the subsequent German occupat.on of France 
and their full use of air bases there proved the forecast completely 


correct. 
The rotunda is lined with the badges of 58 squadrons which 
took part in the Battle of Britain and is hung with portraits, 
Eric Kennington, Cuthbert-Orde and William Dring, of many 
the Battle’s aces—‘“Sailor” Malan, Stanford Tuck, “Johnny 
Johnson and Sir Harry Broadhurst among them. Similar histori- 
cal material in the form of combat reports dating from 1915 to 
1943 and signed with such names as J. M. Robb, W. S. Douglas, 
McCudden, Mannock, Portal, Johnson and Cunningham, hang 
on the walls of the conference room. In less serious vein are 
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the caricatures of past members of the headquarters, hung in the 
passage from the ante-room to the bar. 

With such material, the principal rooms of Bentley Priory have 
once again taken on some of the colour and grace of an old 
country house, and it can be said that the work which has been 
done in the last three has gone far towards restoring the 
dignity of the Priory. There is little evidence in the building :tself 
of the operational tasks which are performed in the headquarters 
as a whole, because, fortunately, the more warlike activities are 
carried on in special butIdings, under or above ground, which 
have accumulated in the park. 

Most impressive of all the rooms, however, is the newly- 
decorated din:ng-room which has been turned into something of an 
art gallery. It contains a number of fine paintings, includ a 

trait of the Queen by Denis Fildes and the large picture by 
oy Nockolds, A Day in the Battle of Britain, showing a Ger nan 
mass raid being intercepted over the Isle of Sheppey. The original 
of the famous Looking for Trouble picture by Frank Wootton is 
there, together with other originals of his excellent war-time 
pa.ntings. Pictures by Frank esford and Pamela Drew are 
also disp!ayed. Though certain of the works are on loan from the 
Imperial War Museum, most of them belong to the H.Q., a few 
having been presented by well-wishers in the aircraft and oil 
industries. bibas has been bought with public funds. This col- 
lection, in common with the other features of the house, is a real 
contribution to the historical record of F.ghter Command, and 
something of which the R.A.F. may be justly proud. It is the 
basis on which the a‘ready worthy traditions of the Command 
are being steadily 


CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by corres 
} 


s in these columns; 


he names and esses of the writers, not necessarily for publication, must in a'l cases accompany letters. 


The Vickers Victoria 

] WAS wary of a civil version of the 
V.ckers Victoria in the issue of Flight dated October 21st. 

These machines were extensively used by No. 70 Bomber Trans- 

port Squadron during the 

time they were situated at 

Hinaidi, Iraq. 

The earlier type was 
made of wood, but a later 
type was of metal. The 

wer units were two 

apier Lions, as stated, 
but later there was one 
powered by Bristol Jupi- 
ters. This marchine was 
exceptionally fast com- 
pared with the others, 
and was piloted by the 
commanding officer of 
No. 70, the late A.V-M. 
(then W/C.) Blount. This 
Jup-Vic crashed in a 
sandstorm ani was a 
complete write-off. For- 
tunately no one was hurt. 
One of the enclosed snaps 
shows the interior of one 
of the Victorias and seat- 
ing arrangement. 

J. T. Bennett. 
Darlington. 


The Victoria's interior, with 
hammock-type seats lashed 
bock. Note the cockpit. 


Squadron History 

I WAS delighted to see, in the October 28th issue of Flight, that 
you have once again met the requirements of those of us who 

are interested in squadron histories. You certainly perform a 

valuable service to us and I, for one, ouey aes it. 

There is one aspect of your histories ich concerns me, 
however, and it is rather striking in the 100 Squadron history; 
namely, the lack of photographs of the squadron between 1935 
and 1955, a gap of 20 years. Something similar is evident in 
your prev ous history, that of No. 47 Squadron in the April 8th 
issue. I have found the same thing in building up my own 
photographic collection on each unit. Very few photos of squad- 


ron aircraft are available for the period of 1938 to 1947 for almost 
any of the R.A.F. squadrons. 

n an attempt to reduce the gap in the 100 Squadron pow A 
by a year or two I enclose a negative depicting one of the - 
ron’s Lincolns at the Coronation Review at Odiham in 1953. 
[We regret that we have not space to print this tograph, 
ehhh howe a Lincoln bearing the serial 11, with RA665 in 
the background.—Ed.] 

For the information of any of readers who are interested 
in insignia, No. 100 Sqn. was allotted the code letters “RA” in 
1938-39 but whether they were ever carried on the Vildebeests has 
never been con‘irned. After re-forming, the squadron's Lan- 
casters were coded “HW,” which was painted in red on the 
fuselage sides. This was retained by th: Linco ns after the war 
but in white, until code letters were discarded for operational 
units in 1950. Soon after, the large serials were adopted. 


Epsom, Surrey. Joun D. R. RAwLinas. 


Glider Towing 

WOULD Ike wo draw your attention to a misprint in the 

excellent article entitled “Tug and Glider,” by Mr. P. W. 
Brooks, which appeared in your issue of November 4th. The 
size of the nylon rope normally used for towing gliders is jin 
circumference and not jin as printed in this article. 

The Cert-ficates of Airworthiness of both tug and glider pro- 
hibit the use of a rope with a breaking strength of more than 
1,000 Ib, and as jin circumference nylon rope breaks at about this 
figure it is normally used. A thinner rope would soon become 
too weak, while anything stronger would necessitate the use 


of a weak link. 
Farnham, Surrey. Lorne Wetcn. 


IN BRIEF 


Mr. C. J. Robins sends a photograph of his three-wheeled car, 
which - by a 3ft-diameter airscrew. The latter is— 
or wa windmill used to drive the target-cable winch on a 
Miles Master. Our torrespondent (whose address is Vi 
Street, Yeovil, Somerset) wishes to obtain another propeller of the 
same type, or to know who the original manufacturer was. 


Two Dutch students taking the aeronautical course at the High 
Technical College in Haarlem write to say that in their fourth 
r, which is a practical one, they hope to spend three months 
in the Fokker factory and six to nine months at an aircraft works in 
Great Britain. They have a fairly good knowledge (conversational 
one tenaieey of the ge language, and would like to know if 
¢ is any factory willing to receive them. The letter is signed 

by L. G. A. Lutter, c/o Veanbenmineat 2, Haarlem. 
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THE INDUSTRY 


Towards Instrumental Perfection 


HOWN in the heading illustration is the interior of a new 

building recently added by R. B. Pullin and Co., Ltd., to 
their works on the Great West Road, at Brentford, Middlesex. 
It has been designed to ~~ conditions which are, as nearly 
as humanly possible, ideal for the assembly and test of gyroscopic 
and other precision instruments. Certain other processes demand- 
ing a very high degree of cleanliness, ¢.g., lens blooming, will 
also be conducted in the new department. 

In order to prevent the entry of dust, the building is air- 
conditioned, pressure-controlled and fitted with air locks. Filtered 
air enters the working space through ducts in the roof, and is 
withdrawn through vents at floor level. Ten changes of air are 
circulated every hour, and any desired proportion of volume can 
be filtered and re-circulated. 

When work is not in progress, the air conditioning system 
can be shut down and an even temperature of 65 deg F main- 
tained by a hot-water radiator system. 

In order tw reduce heat losses and condensation, a system of 
air-spaced double roofing is employed, supported by welded-steel 
ee frames. The floor of the — area is covered with 

ofiex latex compound, which will stand up to the hard con- 
ditions of use and provide a resilient yet dust-free surface. 

A high and even intensity of shadowless illumination is con- 
ferred by the daylight admitted through “pavement lights” 
mounted in the cell , and by a particularly neat installation of 
continuous-trough fluorescent lighting. fittings. 

Power supplies at four different D.C. voltages and several A.C. 
voltages at five frequencies are distributed via an underfloor 
om, and access to any supply can be obtained anywhere in 

building by removing the nearest floor cover. 

In order to avoid risk of dust and lint from clothing, nylon 
coats are provided for the use of employees and visitors. Special 
precautions are also taken to prevent corrosion of 
instrument components. In this connection, experiments are 
being made in the wearing of nylon gloves. 


New Plessey Company 


THe Plessey Group announce the formation of a company to 
control the establishment and development of a number of 
new enterprises in Great Britain; it is to be called the Plessey 
Development Co., Ltd. 

In recent years the group has been playing an increasingly 
active part in the field Gas y= Amy Rom SL trade. The new com- 
pany, which is being staffed with a number of senior oes 
and production personnel eee engaged for the pose, is to 
be an administrative unit desig ‘to provide and blend Ameri- 
can abilities in design and production with the Plessey Group’s 
extensive production capacity.” 


The directors of the new compan = S —_" A. Clark 
(chairman ng director), a E. 
and A. E. Underwood 


Faithful to Engines 


T is announced by Air Engine Services (U.S.-U.K.), Ltd., of 

Blindley Heath, Lingfield, Surrey, that Mr. G. A. Hummer- 
stone, engineering manager of the B.O.A.C. repair factories at 
Treforest until his retirement last 
March, has joined the company’s 
Board. During his 40 years in 
aviation—he is now 61—Mr. 
Hummerstone has dealt with 
some 70 different models of 35 
types of engine, both British and 
American, ranging from 80 h.p. 
to 3,500 h.p. He first worked 
for the Westi se Brake and 
Signal Co., Ltd., and joined the 
R.F.C. as a fitter in 1915. He 
went to the Aircraft Manufac- 
turing Co. in 1919 and later 
became foreman in charge of 
engine overhaul and repair for 
Aircraft Transport and Line 
Lid. He subsequently wor 
for Instone Airlines, and then 
for Imperial Airways. At the 
outbr of war he played an important in the establishment 
of B.O.A.C."s engine-overhaul works at Treforest. 


Mr. G. A. Hummerstone. 


A section of the new R. B. Pullin building (see Col. 1). 


Chloride Developments 


T¥o new types of Exide cell have recently been evolved by 
Chloride Batteries, Ltd., of Clifton Junction, Swinton, Man- 
chester. The first is a two-volt cell of unusual design, primarily 
for use with the vibrator power packs of portable radio equip- 
ment for the Armed Services; it can also be used for other similar 
applications and where high-rate discharges with relatively high 
terminal voltages are required. The cell is assembled in a robust 
container moulded in polystyrene, and the lid, of the same 
material, is cemented in position by a re ue which produces a 
reliable leak-proof jo--*. Within the cell, the nine itive and 
ten negative pasted plates are separated by sheets of Porvic and 
resin-bonded glass wool, the latter positioned directly against the 
surfaces of the positives. Filled and bench charged, the Exide 
type ZVP19 cell co 3 Ib and measures 3jin long by 2jin wide 
by 4jin high. The charging rate is 2 amp. 

The second py me the Exide Z2H11, is a new cell 
claimed to operate ciently without electrolyte spillage at the 
greatly reduced atmospheric pressures encountered in strato- 
spheric flight. Of lightweight design, it will be used in batteries 
of three to provide about 6.75v to power the metering and tele- 
communication pment of the radar-sonde Mk III meteoro- 
logical balloon. “te basic construction of the cell element is 
similar to that of the normal lead-acid battery, and is assembled 
in a pol cyeene container. A cell weighs approximately 9} oz dry 
and 13 imed, and each is 1 3/32in wide by 3}in by 
4 3/16in hi (approx.). 


IN BRIEF 


Mr. L. G. ter has recently been appointed managing 
director of Integral, Ltd., the well known Wolverhampton manu- 
facturers of aircraft hydraulic and other equipment. He spent 
18 years with the Gloster Aircraft Co., Ltd., and has been general 
manager of Integral, Ltd., for the past eight years. 


We regret to record the death, at the oe ap of 56, of 
Mr. R. L. Potter, who had been on the staff nae 
(London), Ltd., for pe He worked in the test room until 
1930 and then joined heat control division, later — 
service Or of that division and then service manager. 
the time of his death he was divisional sales manager. 


A new research and development establishment has been 
ed at the Bracknell, Berks, aircraft equipment department 
Ferranti, Ltd. It will primarily be concerned with the develop- 
ment of systems and components for aircraft ciectrical equipment 
and instrumentation, with particular reference to gyroscopic and 
associated navigation systems. The chief engineer is 3 
W. A. Mallinson, and the chief research engineer Mr. J. W. 
Barnes, late of the R.A.E., Farnborough. 


smelting in Britain will be housed side-by-side in the Stock 

works of Samuel Fox and Co., Ltd., associates of the United Steel 
Companies, Ltd. The first furnace—now tapping 70 tons—was 
installed last November and is pans to have proved to be an out- 
standing success. The new furnace, which will be of similar 
capacity, forms the central feature of a £2,845,000 development 
scheme on which work is just . It will result in a sub- 
each year for use for the aircraft, motor and other industries. 


* 
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ROTAX manufacture a wide range of 
invertors for all forms of aircraft applications. 
These invertors, used in conjunction with 
control panels which incorporate a tuned fre- 
quency detector, balanced voltage bridge 
and magnetic amplifiers, maintain an almost 
constant voltage and frequency output, 
irrespective of load and input voltage varia- 
tions. Both units are extremely robust 
and are fully suppressed. Using additional 
control equipment transient overloads 
of 100°, can be handled quite satisfactorily. 


Full information available. 


$3102/! INVERTOR 
INPUT: 100-116V. D.C. 
OUTPUT: 115V. + 2% 3 PHASE, 
750W. at PLF., 
4H eps. + 7% 
OPERATIVE TEMP. RANGE: 
66°C. to + 50°C, 
CONTROL PANEL: 
U.1608 and 4 
WEIGHTS: INVERTOR 30%. 
PANELS 22Ib. 


Invertors and 
Control Units 


Complete Electrical Systems for Aircraft 


LIMITED, WILLERDEN JUNCTION, LONDON, 8.W.10, 


Lucas Rotax (Australia) Pry. Led., Melbourne and Sydney, Australia. 


Lucas Rotax Lid., Toronto and Montreal, Canada. 
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DECISION FOR DECCA 


yt a statement issued earlier this week, British European Airways 
ve announced their decision to adopt the Decca Navigator 
at as their standard short-distance navigational aid. The 
decision to equip all B.E.A.’s mainline aircraft with Decca, includ- 
ing 19 Elizabethans in service and the 22 Viscount-Majors on 
order, follows long theoretical study and a -scale practical 
trial of the aid, which is fitted in all the 24 Viscounts now in 
service with BEA. B.E.A.’s operational experience with Decca 
thus amounts to some 30,000 hr. 

After referring to the i uacy of the present systern of non- 
directional beacons and/or radio-ranges in conjunction with radio- 
compasses, the B.E.A. statement says that for some years the 
Corporation has been seeking an alternative which would “meet 
the current and foreseen needs of air navigation (and simul- 
taneously the needs of the air-traffic control system) and also 
provide a stable situation over a reasonable economic life.” The 
economic aspect could be a decisive factor, particularly where 
national budgets were such that it was often difficult to achieve 
full deployment of such important facilities as I.L.S. Decca, in 
addition to being the only aid promising to meet the stringent 
requirements of helicopters, was already in general use as an 
aid to shipping and survey. The decision to adopt it, the state- 
ment said, was subject to the fulfilment of certain requirements 
“which we are confident will be met.” 

Some of the advantages of the Decca system are summed up 
by the flight operations department of B.E.A. as follows : — 

“It enal a pre-determined track to be maintained precisely and 
E.T.A.s to be calculated casily and as frequently as desired with a 
degree of accuracy which we do not believe ca 
any other contemporary system. 

“The Flight has proved invaluable for detecting sudden 
wind changes which are frequently encountered at the higher flight 
levels. Experience has shown that unforecast winds are frequently of 
the order of 100-120 kt and if undetected could result in the aircraft's 
being a considerable distance away from the estimated position. An 
early indication of strong adverse headwinds has frequently enabled us 
to select a more favourable altitude and thus avoid the necessity to make 
a technical stop for refuelling. 

“In the terminal area applications, the Flight Log has proved most 
useful from the standpoint of the ease and accuracy with which it is 
— to maintain holding | Saseetaem, and in ensuring a smooth and 

transition from the ho! — Le ry to the feed-in point associated 
with the particular final approach aid to be used. Taking advantage of 
Decca we have found it possible, in the London area in particular, where 
traffic conditions have permitted, to shorten the normal approach 
the Flight Log t feed directly on co the fnel 


and consider that it can ease the cockpit work-load considerably, We 
believe that Decca is the most promising aid for the development of 
procedures using lateral separation, which will become increasingly 


AVIATION 


necessary as traffic density builds up at the higher altitudes. The 
flexibility of the system, with its area coverage, enables alternative and 
in appropriate cases more direct routeings to be established. ‘This is a 
moet — feature, particularly where turbine engined aircraft are 
in t 

The Decca receiver which B.E.A. propose to adopt as a standard 
fixed-wing aid, the Mk. 10, will incorporate zone-identification 
facilities and automatic lane identification, effectively producing a 
“one-shot” system. 

B.E.A. also intend to fit V.O.R., with the proviso that 
“D.M.E. will probably never be provided in Europe, particularly 
in the light of the recent TACAN developments and that V.O.R. 
deplo in Europe will in the main provide only airways track 

of less than optimum quality.” This step was necessary 
in order to comply with I.C.A.0.’s “by-cither-of-two-means 
requirement, since full Decca coverage would not be immediately 
available on all B.E.A.’s routes. Standard would thus 
comprise one Decca receiver Mk. 10, including the Flight Log, 
one V.O.R. receiver and one A.D.P. receiver. 

B.E.A.’s announcement follows the recent M.T.C.A. statement 
of United Kin short-range navaid policy (Flight, ay 
28th) which ro that “of all existing systems, Decca best 
meets the A.T.C. requirements for navigation on the U.K. national 
airways and in control zones.” 


NATIONAL AIRLINES BUY DC-8s— 


With the announcement of National Airlines’ decision to buy 
six DC-8s, the backlog of orders for the Douglas jet trans 
now stands at 61 aircraft having a total value of $372m (£133m). 
The president of National Airlines said last week that delivery of 
his DC-8s would begin in midsummer 1959 and that the aircraft 
would enter service in November of that year. Including spares, 
the six aircraft would cost $37m (£13.2m)—representing an invest- 
ment of £2.2m each. Other DC-8 purchasers are Pan American 
(25) and United Air Lines (30). 


—AND A.A. CHOOSE THE BOEING 


THE battle of the big jet transports took a surprising turn on 
November 9th, when American Airlines announced their deci- 
sion to buy 30 Boeing 707s. This news followed closely a state- 
ment that both the Bocing and the Douglas jets were under 
by A.A. 

— lies in the fact that American thus appear to 
cota ended their long and fruitful association with Douglas—a 
relationship which produced the historic DC-3 and, more recently 
the DC-7. Earlier this year A.A. became the first purchaser of 
the Electra; they are the second airline to buy the Boeing 707, 
PanAm having previously placed an order for 20. 

On the basis of traffic, American can claim to be the world’s 
leading airline, =e the company has long prided itself as a 
pacemaker in U.S. domestic air transport. One of A.A.’s major 
competitors, United Air Lines, recently announced an order for 
30 DC-8s, for introduction to service in November 1959. American 
have now stated that their Boeings “will operate the first trans- 
continental service with turbojet aircraft, and that service will be 
in daily operation on June 15th, 1959." Mention of the actual 
day on which it is proposed to begin daily services nearl 
years ahead stresses the importance of the competitive influence 
on United States airline procurement policies. In view 
United order, delivery date may thus have been the deciding factor 
influencing A.A.’s choice of the Boeing. 

The total value of the American Airlines order is quoted as 
$135m (£47m), the approximate cost of the aircraft being $4.5m 
(£1.6m) each. The power units will be civil versions of ]-57, 
and first deliveries are due in March 1959. 


MISSIONS TO MOSCOW 


WO British civil-aviation parties left London Airport last 
week for discussions in Moscow. The first delegation—from 
the M.T.C.A.—+set off on November 9th. It was led by Sir 
George Cribbett, the Deputy Secretary, who was accompanied 
by Capt. V. A. M. Hunt, head of the Ministry's control and 
navigation directorate, and Mr. L. S. Mills, an assistant secretary. 
It was stated that the object of the visit was to discuss improve- 
ment of air communications between Britain and Russia. 

A second delegation—from B.E.A.—left London two days later. 
The party consisted of Lord Douglas of yy .E.A.’s 
chairman, accompanied by Lady Douglas, 


As reported above, Decca has been chosen os B.E.A.'s standard 
navigation aid. Present Decca coverage of Europe is shown by the 
tinted area of this map; the broken lines enclose areas to which it is 

to extend coverage. 
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CIVIL AVIATION .. 


Lawton, commercial director of B.E.A. Lord s said that 
the purpose of his visit was to discuss the terms a 

interline agreement with Aeroflot, with possible connections at 
Helsinki and Berlin. 


REPLACING T.A.A.’s DC-3s 


URCHASE and successful adoption of the Viscount by Trans- 

Australia Airlines has not reduced the company’s interest in 
the DC-3 replacement problem. This is made clear in T.A.A.’s 
latest annual report, which emphasizes that “the low density of 
population in many of the areas served by T.A.A. will for many 
years to come require aircraft with a load capacity similar to that 
of the DC-3, if a reasonably high frequency of service is to be 
operated at an economically acceptable payload.” 

The report mentions T.A.A.’s interest in the Handley Page 
Herald and Fokker Friendship, adding that intensive flight-test- 
ing of both types during the coming year would enable a more 
positive assessment to be made of their relative merits as DC-3 
replacements. At the end of the 1954-55 financial yeur T.A.A. 
were operating 22 DC-3s. 


BREVITIES 


REWARD of $25,000 (£9,000) has been offered by United 

Air Lines for “information leading to the arrest and con- 
viction of the person or persons responsible” for the loss of one 
of the company’s DC-6Bs on November 2nd. An explosives 
expert was called in to investigate the accident, which, according 
to reports, followed an explosion in the air. All 44 persons 
aboard the aircraft were killed. 

* 

In the Snanett yest ended June 30th 1955, Australian National 
Airways carried 700,000 passengers and 43,000 tons of cargo. 
The proportion of freight traffic carried by A.N.A. is unu y 
high, as further emphasized by the report that the airline’s 
Melbourne freight terminal handles 100 tons daily, and that 
the corresponding figure for Sydney is 60 tons. 


Flying hours logged by the Boeing 707 stood at 319 hr 12 min 
on November 9th; since it was first airborne on July 15th last 
year, the aircraft has made a total of 231 flights. In recent weeks 
the 707 has made demonstration flights for 71 executives of 12 
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A DC.3 of Dan-Air Services, Ltd., was the first British aircraft to use 
the new airport, opened last month, at Flesiand, Bergen. Its crew—(left 
to right) Ist/Off. Sutton, Capt. Watson, Rad/Oft. Shirmer, Stewardess 
Fraser and F/Eng. Diamond—aore seen with Mr. N. Gjestland (right), 
whose compony chartered the flight on behalf of a shipping firm. 


different airlines. Fifty of these airline representatives have 
sampled the controls in flight or on take-offs and landings. 


K.L.M. have decided to use the Smiths S.E.P.2 autopilot in 
their fleet of nine Viscount 803s, following “an extensive technical 
evaluation.” This is the first time, say Smiths, that the Dutch 
airline has specified a British autopilot for its aircraft. 


Mr. Robert L. Baer has been appointed senior technical 
representative of the United Aircraft Export Corporation, with 
headquarters in London. He was formerly assistant chief of air- 
line engineering, United Aircraft Service Corporation. 


Mr. D. Koeleman, general manager of K.L.M., stated in New 
York last week that “informal discussions on the question of land- 
ing rights in Moscow and chief cities of the Balkans and Poland” 
had been in progress between K.L.M. and the Russian govern- 
ment since the opening of the Geneva conference. 

The appointment of Mr. Thomas J. Harris as director of =~ 
sales is announced by American Airlines. Mr. Harris, who will 
remembered in London as European cargo sales manager for 
A.O.A., succeeds Mr. Joseph D. Boylan, who has resigned. 


A bilateral air-services tt was signed between Burma 
and Communist China on November 8th, providing for two ser- 
vices weekly between Kunming by both the 
Burmese and the Chinese airlines. Signatories to the agreement, 
which was concluded in Rangoon, were U Win Maung, Burmese 
Transport Minister, and Wu Fah Sien, leader of the Chinese 
delegation. 


There are 349,729 active pilots in the United States, accordi 
to a recent C.A.A. survey. The — breaks down the tot 
into percentages represented by 10 different age groups, as 
follows: 16-19 years (2.91 per cent); 20-24 (11.31); 25-29 (21.06); 
30-34 (25.59); 35-39 (17.16); 40-44 (10.21); 45-49 (6.28); 50-54 
(3.24); 55-59 (1.48); 60 and above (0.76). 


The operations group of B.O.A.C. is to publish a magazine 
viding technical information for the Corporation's flying staff. 
t will be edited by Mr. Derek D. Dempster, a RAux AF pilot 
and former air correspondent of the Daily Express. 


The Merchant Air Service was represented at the Westminster 


Abbey Remembrance Service on November 6th by an indepen- 
dent-airline pilot—Capt. A. N. Marshall, of Skyways, Ltd. 


Canadian Pacific Airlines announce the appointment of Mr. 
Hugh B. Main as executive assistant to the president. His post of 


general traffic manager is taken over by Mr. H. Bryan Renwick, 
who joined the company last April as assistant to the president. 
Another C.P.A.L. announcement says that the airline last week 
inaugurated a weekly DC-6B service between Toronto and Lima, 
Peru, which is already served by a weekly C.P.A.L. service from 
Vancouver. 


(Left) G. W. McConachie, 
president of Canadian Pacific, 
is seen at Vancouver signing 
his company's recent order 
for three Britannia 300 L.R.s. 
Looking on is the sales man- 
ager of Bristol's aircraft divi- 
sion, Mr. W. R. Farnes (left). 


Mr. Stanislaw Kerycrkowski 
(right), technical director of 
LATA. hes recently been 
awarded the Flight Sofety 
Foundation for “out- 
standing contributions to the 
safety of civil air operations 
throughout the world.” A 
former technical director of 
the Polish airline LOT. he 
joined 1.A.7.A. in 1945. 
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F.R.P. in new power racket. F.R.P. 
builds bonnets for cars, body panels 
for buses, hulls for boats, even bows 
for arrows. Now what is F.R.P. up 
to? It is putting the power into 
Slazenger's Challenge Power racket. 
Listen to what Slazengers themselves 
have to say :— developing the new 
Challenge rackets, a long series of 
laboratory and playing tests were 
conducted with experimental frames 
of different construction. These tests 
showed that the nearly perfect 
elasticity of glass fibres could be made 
to contribute greater speed on the ball 
without loss of control by quickening 
the recovery, after impact, of the 
shoulders — the power-point of the 
racket.’ Here is another case of 
Fibreglass making history: yet another 
reinforcement to its claim as the backbone 
of modern reinforced plastics. 


Fibreglass have an FRP advisory service 
which is expert, confidential and free. 


FIBREGLASS LIMITED, RAVENHEAD, ST. HELENS, LANCS. ST. HELENS 424. FACTORIES AT ST. HELENS, LANOS. AND POSSILPARK, GLASGOW 
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THINKING 
REPAIRS 


then consult 


BAP 


In the course of our production 
and repair work we offer the 
services of a fully equipped and 
efficiently staffed laboratory and 
design department and assure 
you of a 100% finished job in 
workmanship and quality, 


BURNLEY AIRCRAFT PRODUCTS LTD 


FULLEOCE WORKS, BURNLEY. LANCS, ENGLAND 
TELEPHONE 3121/2 and 4208 {same 


GRAMES “AIRCRAFT 
REPAIR FACTORY. CROSVENOR ST. STONEYHOLME, 
BURNLEY, TEL, 3144 
ASSOCIATED WITH RENFREW AIRCRAFT: AND 
ENGINEFRING CO.LTO. RENFREW, ONTARIO, CANADA 
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Civil Aviation 


I.A.T.A. REVIEWS THE SCENE 


HE fact that air navigation aids and the ground organization 

of air transport are not keeping pace with the development of 

aircraft has been increasingly felt during the past few years. 
The matter was given considerable attention by the Technical 
Committee of 1.A.T.A. at the tenth anniversary general meeting 
at New York last month. The following is a brief summary of the 
committee’s report to the member airlines : — 

Ground facilities are lagging behind the development of air- 
craft by about five years. “The figures [for the economics of new 
airliners] which have been _, to you are all based—quite reason- 
ably—on the assumption that these aircraft will be operated in the 
most effective manner which is technically possible,” the re 
says. “Unfortunately, we who have that technical responsibility 
know that there are very few, if any, international air routes in 
the world today where the standard of air navigation facilities 
and services will permit us to perform our part of the overall 
operation efficiently and economically. The need to carry exces- 
sive fuel loads, delays in departure, slow handling due to inadequate 
terminal facilities, inefficient routeing, or assignment to uneconomic 
altitudes due to inflexible air control, excessive flight time result- 
ing from inadequate and dela meteorological information and 
inefficient communications—all these are problems which we are 
forced to live with today.” 

Estimating the total cost of one hour’s non-productive flying 
of one modern aircraft as $1,000, the committee said that: “Airline 
financial losses due to inadequate facilities and services are serious, 
even with present-day aircraft and traffic densities. Unless the 
effectiveness of these facilities and services is improved such losses 
will be greater in the future with more expensive aircraft and 
greatly increased air traffic densities.” 

h and The “urgent and pre-eminent need,” 
the report declared, “is to see what can be done to improve 
threshold and runway lighting. The aircraft itself has a major 
influence on the approach and landing problem, and a number of 
— are desired in future aircraft to ease the pilot’ s task during 

is most difficult phase of flight.” Asserting that “we must turn 

to aircraft manufacturers for design improvements,” the report 
said that “I.A.T.A. has already given them guidance on certain 
improvements we would like to see.” The report also declared 
that, “we are disappointed with the lack of = to date on 
FIDO” and that therefore “there is little hope of finding a positive 
answer to the question of whether it is operationally and economic- 
ally feasible for air transport.” 

LF -R. and V.F.R. Criteria. The 1.A.T.A. report dealt at length 
with the need for revision of the criteria which determine whether 
a pilot must fly LF.R. or V.F.R. Present criteria, established 
many years ago, “were quite adequate in the days when all aero- 

nes flew at speeds of less than 200 m.p.h. Searching a 

y I.A.T.A. have shown that “the ultimate solution can 
in the full control of all air traffic at all times.” The I.A. A 
recommendation is that the visibility and distance-from-cloud 
criteria which determine which rules oe, oes should be enlarged 
so as to give a pilot flying an aircraft at theoretical 
period of half a minute to see other aircraft. 

Meteorology. The report warned that the present procedures 
for feeding weather data to aircraft in flight will be becoming 
outmoded by very-long-range aircraft: “5,000 to 6,000 mile flights 
will be commonplace before long.” Changes in procedures “are 
already overdue,” the re said, and I.A.T.A. are to propose to 
I.C.A.O. and the World Metcorological Organization less com- 
plicated procedures which will satisfy the requirements of long- 
range flights and remain compatible with short-range operations. 

Communications. “Wherever you look,” the report commented, 

“you will find that the Morse key of radio telegraphy is fast 
g obsolete and will soon be a museum curio. ¢ pre- 
ferred communications medium is now the spoken word of radio 
telephony, and there are now extremely few segments of our world- 
wide route networks on which it is not possible for an airliner 
chr to be in voice communication at all times with the ground.” 
T.A. is attempting to —_— universal R/T. standardization. 
vlestion Aldo eport stated that controversy in the 
Unined” Stan States over the a of the new TACAN system of 
short-range navigation as opposed to the established V.O.R. system 
has had unfortunate international repercussions because it has 
caused many countries to discontinue or slow down their V.O.R. 
programmes. It therefore reiterated the airlines’ view that it 
will be at least ten to 20 years before international operational 
requirements will necessitate replacement of V.O.R. and urged 
that governments fulfil the I.C.A.O. regional plans for V.O.R. 
networks at the earliest possible moment. While it considered 
that the TACAN/V.O.R. oy oy imarily a domestic matter, 
the committee pointed out tha is as yet operationally 


unproven and must go through a decade or more of test and 
development before it can be fully engiied to air transport. 

In long-distance navigation, the committee reported, airlines 
are showing a great deal of interest in an entirely new system 
known as Inertial Navigation; it is entirely self-contained in the 
aircraft and independent of the ground. Discussion of this system 
has not been possible until recently because of security, “but it 
is now being watched closely by the airlines because of its potential 
independence from extensive networks of ground stations.” 

Airborne Radar. Reports of advantages gained from airborne 

uipment by some airlines provoked a warning against 
“the ‘bellef that the ‘black box of mysterious radar is the nostrum 
of all navigation and safety ills. Radar, like all engineering devices 
produced by man, has its limitations which must be carefully 
assessed before any particular design is integrated into the opera- 
tional picture.” As an example of the “wrong type of radar think- 
ing,” the report cited suggestions that if radar can be used to detect 
and avoid in-flight turbulence, the safety requirements for air- 
frame primary structure could be relaxed. 

Maintenance and Overhaul. “What we want for established 
and responsible airlines is that the state, instead of issuing a 
multiplicity of licences to individuals, will approve the airline's 
maintenance and overhaul facilities as a unit, on the basis of the 
airline’s having satisfied the authority of the competence of its 
supervisory staff and specialists to act as a team in maintaining 
its aircraft in airworthy condition.” 

it Noise. The 1.A.T.A. committee said that the airlines 

are pam ke continuous research to ways and means of reducin 
noise. Operating techniques including steep take-offs a 
approaches with low er settings, referential runway systems, 
etc., offer considerable promise. Pec *hnical solutions, such as 
the use of engine exhaust mufflers, have been found to be rela- 
ineffectual.” 

ee LA.T.A. Helicopter Meetings during the past year 
have worked out international agreements i wre on a number 
of basic points, including the practical size of heliports in built-up 
areas, obstruction clearance slopes, eae requirements for 
navigational aids and communications facilities and the like. Assert- 
ing that consideration of helicopter air traffic control and of naviga- 
tion and communications facilities have gone hand in hand, the 
report stated that helicopter traffic control is following the super- 
highway system for automobile traffic. 

CA.O, Technical Assistance. The 1.A.T.A. report paid 
tribute to the I.C.A.O. Technical Assistance Programme which it 
predicted will have a considerable impact on the future develop- 
ment of air transport. Designed to assist states whose resources 
cannot fully meet the needs of civil aviation, it has greatly helped 
installed and services operating. 

-A. Plans. The Committee announced that the 
next TATA Conference will be held in Italy in the spring of 
next year and will have as its major topic of consideration “the 
present and future problems of terminal and en route air traffic 
control in areas of high traffic density.” 


TRANSPORT LUNCHEON 


A BUOYANT good humour f the 36th anniversary 
luncheon of the Institute Transport at the Connaught 
Rooms in London on November 9th. 

The new president, Mr. Peter Masefield, recalled a recent 
conversation with a prominent member of the American air 
transport business who had told him that he knew about the 
S boid and the Lennox-Boyd, but wanted to know what east 

boid was this Carpenter. (Later Mr. Boyd-Carpenter » 

ted that the motto of the present Government should be “J 

or the Boyds.”) 

he Masefield remarked on the $650 million orders placed in 
recent weeks for 110 American aircraft, and observed wistfully 
that one British airline was still awaiting treasury approval for 

“more modest expenditures.” 

Mr. Boyd-Carpenter welcomed the happy situation in the air- 
craft industry, with the former chief executive of B.E.A. maki 
acroplanes for B.O.A.C. and the former deputy chairman 
B.O.A.C. making engines for B.E.A. This he considered to be 
a poems of rationalization which should produce a situation 

y knew the answers for both sides. 

Sir ¥ William Hildred, Director-General of LA.T.A., alluded to 
“a certain inevitability about the air,” with more and more being 
carried farther and farther, faster and faster, oftener and oftener, 
and asked for appropriate capital. tee wished to know where 
were the great proconsuls of the air, and ested that gamenees 
should spend less time cutting into each 
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Royal Air Force and Fleet Air Arm News 


Further Command Changes 
ILLOWING the of Air 

Marshal Sir Dermot Boyle as Chief of 
the Air Staff (as reported in Flight on Nov- 
ember 4th) it is now announced that his 
place as A.O.C-in-C. Fighter Command 
will be taken in the middle of next year by 
Air Marshal Sir Thomas G. Pike, K.C.B., 
C.B.E., D.F.C. During the time between 
the departure of Sir Dermot Boyle and the 
arrival of his successor, A.V-M. H. L. 
Patch, now commanding No. 11 Group, 
will take over Fighter Command with the 
acting rank of air marshal. His ley in 
No. 11 Group will be taken by A. Cadre. 
V. S. Bowling with the acting rank of air 
vice-marshal 

It is also announced that Air Marshal 
Sir Brian Reynolds will be appointed 
A.O.C-in-C. Coastal Command next April 
in succession to Air Chief Marshal Sir 
John Boothman, who is being placed on 
the retired list. This post carries with it 
the NATO commands of CINCMAIR- 
CHAN and CINCMAIREASTLANT. 

A.V-M. D. Macfadyen will be appointed 
A.O.C-in-C. Home Command next March 
with the rank of air marshal, in succession 
to Air Marshal Sir Harold Lydford, who 
is being placed on the retired list. 

Air Marshal Sir Thomas Pike has been 
D.C.A.S. since the latter half of 1953. 
Before that he had been Deputy Chief 
of Staff (Operations) of AAPCE and 
A.C.A.S. (Policy) at Air Ministry. During 
the war he commanded No. 219 Sqn., 
was twice awarded the D.F.C. and became 
S.A.S.0. of the Desert Air Force. 

Air Marshal Sir Bryan Reynolds has 
been A.O.C. Malta, G.C., and previously 
commanded groups in Technical Training 
and Home Commands, and was S.A.5S.O. 
Northern Ireland. During the war he 
commanded Coastal Command stations in 
Scotland, the Faroes and Devonshire and 
became 5S.A.8.0. of No. 247 Group, 
Azores, and No. 222 Group, Ceylon. 

A.V-M. Douglas Macfadyen relin- 

uished the post of A.O.C. British Forces, 
ian in 1953 to become Commandant of 


Air Marshal Sir Thomas Pike, A.O.C-in-C 
designate of Fighter Command. 


the Staff College at Bracknell. He com- 
manded a squadron in France at the 
beginning of the war and later commanded 
bomber stations at home before taking up 
staff duties in the Mediterranean. 

A. Cdre. V. S. Bowling has commanded 
the Northern Fighter Sector since April 
last year. He was previously S.A.S.O. at 
Air HO. Iraq, and A.O.C. Cyprus. He 
served in the ‘Lriddle East and then com- 
manded fighter stations in England during 
the war 


Supersonic Bale-out 
WHEN his Hunter failed to respond to 
the controls in a very-high-speed dive 
off the coast of East Anglia recently, F/O. 
H. Molland ejected at a speed thought to 
be in the region of Mach 1.1. The height 
was about 25,000ft. He fell into the sea 
and was picked up almost immediately by 
a target-towing launch. It was found that 


he had suffered a broken arm, two black 
eyes and a fractured pelvis. His crash 
helmet, watch, gloves and one shoe were 
blown off during ejection. The parachute 
opened automatically at about 10,000ft and 
speed of descent was normal. Molland was 
unable, because of his injuries, to inflate 
his dinghy in the water. He is thought to 
be the second man ever to have baled out 
successfully at such a speed; the first was 
an American. 


S. of S. has Trouble 


E Hastings carrying the Secretary of 
State for Air from Woomera to Mel- 
bourne during his Australian visit landed 
at its destination in gale-force winds with 
the starboard inner engine feathered. An 
airscrew fault was the cause of the trouble. 


Sudan Withdrawal 


ACCORDING to the terms of the Anglo- 

Egyptian agreement, the R.A.F. units 
have completed their withdrawal from 
Khartoum in the Sudan. The operation 
ended a little ahead of schedule. 


Pay Packets 

PAY is being issued in sealed ets as 
an experiment at several R.A.F. stations. 

No conclusion has yet been reached as to 

whether this method should be adopted as 

standard practice. 


Taranto Anniversary 

T# fifteenth anniversary of the Fleet 
Air Arm’s attack on Taranto was cele- 

brated last Friday at Lee-on-Solent at a 

dinner attended by the Duke of Edinburgh. 


All Clear 

ment recently, Mr. George Ward, 
Parliamentary Under-Secretary for Air, 
stated that cosmic rays presented no haz- 
ard to crews flying on RAF. operations. 
Service medical authorities were, however, 
watching this problem in the light of 
information received from a number of 
sources, including data from balloons. 


Fast and capable of long endurance, the Vickers-Supermarine Swift F.R.5 (Avon) is now going into service with fighter reconnaissance 

units of 2nd T.AF. Standard are an afterburner, moving tail-plane, clear-vision canopy, saw-tooth leading edge, large ventral fuel tank, two 

30 mm Aden guns and a battery of comeras. The gun-camera is now housed in the nose-wheel door and a metal “doll's eye” cover protects 
the glass window in front of the camera in the extreme nose. Provision is made for externally carried weapons. 
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F-R Noa-Return Valve F-R Float Switch Aircraft Adaptor F-R In-Line 
test valve of its type Controls actuators or pumps . Desig: for use with any Refuctiing Valve 
(1.23 oz. for in. size) without relays. Complies w: cou’ ing which meets inter- Can be placed well away from 
Simple to install, needs no latest vibration specifications. national specifications. Simple, tanks: * remote con- 
servicing. Perfect sealing Pits through 2 in. aperture. robust, lightweight. Gives trol (eg. for refuelling drop 
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FLIGHT 


A magnificent collection of beautifully 
reproduced aircraft photographs .. . 


FLIGHT FLY-PAST 


A Portfolio of Aircraft Photographs 
taken by “Flight’’ Cameramen 


The work of “FLIGHT” cameramen is prized by enthusiasts 
throughout the world. The attractive portfolio contains an outstand- 
ing selection of their recent work, superbly reproduced and includes 
photographs taken at the §.B.A.C. Air Display, Farnborough, 1955. 
Includes 24 large plates, printed on high quality art paper. 


7s. 6d. net. By post 8. 4d. 
Published for ‘‘Flight”’ 


Now on sale — get your copy TO-DAY 


From booksellers or direct from:— 


STAMFORD STREET LONDON 5.E.1 


DORSET HOUSE 


Exectronic & Ravar Services 
We specialize in the manufacture of 


RADIO CONNECTORS 


Junction boxes, complete terminations, moulded 
connectors and inserts, serial kits, wireless 
remote control units, insulator and 
similar assemblies, etc., etc. 

Test gear available for testing 
up to 10,000 volts 


“PLIGHT” 


As actual manufacturers 
our library records 69,000 different type 
connectors manufactured over |5 years 
for the original Ministry of Aircraft Production, 
M.O.S., Royal Navy, all main Aircraft 
constructors and various foreign governments 
Quick reference can be made to 

identify and satisfy your exact requirements 


ALD. ARB. LEME Fully approved al 
WESTERN MANUFACTURING (READING) LTD. 


ONNIN HAWKE. READIN 


E.R.S. Ltd., Brookwood Rd, London, $.W.18 
Telephones and Telegrams: PUTney 3402/3 
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...in NON-FERROUS CASTINGS ? 


WH costing this water turbine runner in a single piece from aluminium- 
bronze was a considerable achievement. Birkett, Billington & Newton Ltd. 
were able to tackle the jcb because they have specialized in the develop- 
ment of this metal, and their unrivalled experience and facilities enable 
them to carry out such problematic non-ferrous castings. 


Aluminium-bronze has @ high yield point and a low weight/strength ratio, 
and is very resistant to shock, erosion, corrosion and abrasion. 


The runner and other castings have been made 
by Birkett, Billington & Newton Ltd. for this 
750 HP. Pelton Wheel Generator supplied to the 
New Zealand Government by Gilbert Gilkes & 
Gordon Lid., af Kendal 


Castings from a few ounces to 
10 tons in phosphor-bronze, 
gun-metal, aluminium-bronze, 
manganese-bronze and light 
alloys. Precision-machined 
bushes and bearings. Special- 
ists in high-tensile aluminium- 
bronze castings, centrifugal- 
cast wheel blanks and chill- 
cast rods and tubes. 


One of Britain’s Largest NON-FERROUS FOUNDRIES 
T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 


HANLEY AND LONGPORT, STOKE-ON-TRENT 
Head Office, Hanley: Phone: Stoke-on-Trent 22184-5-6-7 
Longport Foundry: Phone: Stoke-on-Trent 87303 


WE ARE A.i.D. AND A.R.B. 
APPROVED STOCKISTS 


ALUMINIUA 
ALLOYS 


Office. 3. Chalfont Road, 
6. Shern gham Read, 
Telephone Med (Shines) 
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PRESS DAY — Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. per line. minimum -, av 


Contracts, Patents, Legal and (ficial Notices, Public 


line, minimam 10/-. Each paragraph is - 
tisements must be strictly prepaid and should 
House, Stamford Street, London, 8.E.1 

Postal 


y 
remsed to FLIGHT Classified Advertisement Dept., 


line contains 6-7 words. Special rates for Auctions, 
nnouncements, Public Appointments, Tenders 5, - 
tely, name and address must be counted. All adver- 


Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd, 


and cromed & Co 


Trade Advertisers who use these columns regularly are allowed a discount of 5%, for 13, 10% for 26 and 15% for 


52 consecutive insertion orders. Full 
Bor 


jculars will be sent on application 


For the convenience c= ate advertisers, Box ye! facilities are available at an additional 
ra 


charge for 2 words plus 1/- extra to 


London, 
T 


Publishers retain the right to refuse of withdraw advertisements at their discretion and do not acce 
clerical of printer's errors altheugh every care is taken to avoid mista 
Toons answering these advertisements must be made through the local 
ational Service ete., if the « 
aged 1450 inclusive, unless he or she or the employer is excepted 


for delay in publication or for 
Situations Vacant. [he engagement of 
office of the Ministry of Labour and 


Vacancies Order 1052 


y the cost of registration and 
advertisement charge. Replies should be addressed to “‘Box 0000, c/o Flight,” 


postage, which must be added to the 
Dorset House, Stamford Street, 


rt! liability 


t is man aged 18-64 or & woman 
the provisions of The Notification of 


DCOL 


(Regd Trede tat) 


SOLDERING EQUIPMENT 


AS IN THE CASE OF THE 
RENOWNED ADCOLA SOLDERING 
INSTRUMENT ELEMENTS, THE SOLDER 
POT 1S MANUFACTURED FOR ALL 
VOLTAGES 


SOLDER POT PATENTS 


(as Mustrated) APPLIED 
LIST Ne, 111 
£G. 
DESIGNS 
676864 


876865 


SOLE PROPRIETORS and MANUFACTURERS 


Head Office, Sales and Service 
ADCOLA PRODUCTS LIMITED 


GAUDEN ROAD, LONDON, 
Tels | MACAULAY 3101 and MACAULAY 4272 


FLYING BOOTS 


Lined throughout with soft lux- 
uriows Sheepskin, chese excellent 
boots heave all leather uppers, 


leather sole, rubber heel, strap and 

buckle adjustment and exclusive 

calf retaining strap 

Sizes, Lodies 5-9 Gents §-12 

Terme to Fiving Clute. Trede Supplied 

Se bd ote for cotalegue 
Ge 

Tel. Museum 4314. 

Wesedo, London. 


AIRCRAFT FOR SALE 


W. 8. SHACKLETON LIMITED 
EUROPE'S LARGEST AEROPLANE BROKERS 
a most selection of four-seat tour- 


£57: PE. cl PROCTOR V with dual x 
and long-range tanks (total capacity 60 gal), 
760 hours only since new 1 320 since complete 
overhaul, C. of A. until 30. 12 Now being resprayed 
silver and red 
PERCIVAL VEGA GULL fitted Gipsy 
Queen Il engine and constant speed p 
peller. Just completing its C. of A. overhaul, this is 
an ideal touring scroplane. Cruising speed 150 m.p.h 
and payload more than 600 Ib with pilot and full fuel! 
Pitted standard tanks (40 gal) and full dual control 
Engine 135 hours since complete overhaul. Resprayed 
silver with white top and blue flash 
£1700 MILES GEMINI with new C. of A. An 
excellent aircraft with extremely low 
engine hours (66 port and starboard since com 
overhaul), four new A. tanks fitted in 1954, full 
flying instruments raphic rear window 
£217 AU TRAINER. A per- 
fectly beautiful aeroplane which we sold 


new to ite only owner, a very experienced pilot, who is 
Suptng the latest Gipsy Major 10 Aiglet Trainer from 
of A. w June 1957 (R.Ac.C. Schedule). Full 

panel, serobatic front seats, bench rear seat, two w 

tanks, door locks, navigation lights, generator, 

lier, sum blinds, Plessey PTR 61 radio, 7 ove 
5. SHACKLETON, LTD., 175 Piccadilly, Lon- 
* don, W.1 Phone Hyde Park 2448, 9408. Over- 
seas cables; “Shackhud, London.” (0070 


CARTWRIGHT HAMILTON AVIATION, LTD. 


YE con supply and deliver to any part of the world 
the aircraft you select from many we have for 


TAYLORCRAFT 
TIGER MOTH 
HAWK MAJOR 
MAGISTER 
GEMINI 
RAPIDE 
WALRUS 
SEA OTTER 
GRUMMAN WIDGEBON 
NSPECTIONS and demonstrations willingly 


arranged 
past exchange and hire purchase facilities available. 


MITCHELL AIRCRAFT, LTD. 
Wise which. are gveligbie for immediate 
ing which are cither quae for immediate 
delivery of on completion of C. 
NI la. 
MESSENGER. 
Vv. 
AUTOCRAT 
MOTHS. 
JFOR details of these and others in stock plesse apply 


Apart. LTD., Airport, Ports- 


[0348 

ENDAIR, Croydon Airport, have pleasure in offer- 
all varieties of Auster Full details 
Vendek Croydon Airport. Croydon $777 [0603 


AY STER, serial photography, for sale. Mark V 
Lycoming engine, 87 hours since new. Airframe 
hours &7 since reconditioning by makers, June 1954 
Total airframe hours 338. C. of A. April 1956. Navi- 
ational lights. Murphy S-channel V.HLP. Starter 
ind fly Long range tank. Pitted for vertical 
my ography. 4 seats. £1,200 ono 
Box No. 7585 


c/o 
(4483 


WHY RISK DERMATITIS? 


Lost hands or full production ? 
Dermatitis—the cause of more lost 
man-hours than any other indus- 
trial disease—can be avoided sim- 
ply by using Rozalex. For over 25 
years Rozalex have specialised in 
barrier creams for industry. They 
have found the answer to most in- 
dustrial skin irritants. The full 
technical resources and experience 
of Rozalex are at your disposal on 
request to Rozalex Ltd., 10 Nor- 
folk Street, Manchester 2. 


ROZALEX 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


TEL.: COMBE DOWN 2355/6 
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"BARE 
BOTTOM’ 


Using an old shipowner’s ex- 
pression EAGLE AVIATION 
LTD. inform you that they 
ean offer Viking or Dakota 
aircraft for bare hull (Bare 
Bottom) time charter. 
Aircraft can be supplied for 
periods varying from one 
month to a year or more, 
with or without crew. 

The following facilities can 
also be provided by us :— 


Aircraft Hull insurance 
Passenger, freight and third 
party liability insurance 
Petrol and Oil 


Spares 
Maintenance, etc., etc. 


This type of transaction is 
ideal for Industrial concerns 
engaged on long term projects 
involving the use of aircraft, 
and also for airline or charter 
operators awaiting delivery 
of new aircraft. 


Enquiries to: Charter Division 


EAGLE 


AVIATION LTD. 


29, CLARCES STREET, 
LONDON, W.1. 


GROsvenor 6411 


FLIGHT 


AIRCRAFT FOR SALE 


R. K. DUNDAS, LTD. 
USTER V. We are luck to have two of 
- 


these scarce s in stock for immediate sale. 
BUY NOW! 
AEROPLANES BY DUNDAS 


K. DUNDAS, LTD., 29, Bury Street, London, 
S.W.1. WHI. 2848. Cables: ‘‘Dundasacro, 
, Lendon.” {osse 


HONSPERBER sail 
PT Re Se George's Rd., EB. 
oss, 16 
Midas. 


free to anyone 
twise be burnt on ist 
ickenham 


Tw 
(4471 


AIRCRAFT WANTED 


you want to sell that aircraft? Then contact us 
for immediate cash offer. popular types 


Mitcien. AIRCRAFT, LTD., Airport, 


AIRCRAFT ACCESSORIES AND ENGINES 


J. WALTER, A.J.W. (Instruments), Ltd. 
AIRCRAFT spares. 
NGINE spares. 
ACCESSORIES. 
JNSTRUMENT: Ss. 
Werte, call, cable or telephone. 


A J. WALTER, Gatwick , Horley, Surrey 
oder 1420 and 1510 ( "105 /6). 


2381 
M LITARY and civil aircraft and engines spares 
Morris and serweed, Lid., 9 Cavendish Square, 

W.l. Tel. Langham 646 00 
IRCRAFT SPARES & COMPONENTS, 8&5 
Avenue, Lendon, W.1, have the 


follow: 
ES. Prat & & Whitney 


NGI 
1340s, Pratt & 18 
SF14-LU8. Pistons Pt. No. 32725. Piston Rings 
Pt. No. 31406. Rear Pt. No. 165373 
GNITION Harnesses for 1340 engines: Front Pt. 
No. 165374. Crankshafts Pt. No. 31732 
GENERATORS Type P.3. Generator T 0.2 
Generators Type KX. Generators w driven 
Type F.10. Fuel Pumps AN4101. Booster 
Motors A4949. 
G Y Engines major overhaul spares. 


your further inquiries invited. Telephone GER- 
rard 0575. (0973 


AIRCRAFT FERRYING 


to Bast Africa 
No, 7583. 


would 
ferry aircraft to Africa (4485 


AIRCRAFT GROUND EQUIPMENT 


Lift 

36 in. 

$.1040/2 10 tons 72) in. % in. 
§.1040/1 10 tons 54) in. % in 
$.1525/1 15 tons 62) in. 42 in 
RON tons 39) in. in 
8.4478 tons) 665 in. » in 

stock. 
NDRY CO., LTD., 
HILL STAFFS. 
7200. (4481 


AIRCRAFT PROCUREMENT 


ROUP CAPTAIN EDWARD MOLE, B.Sc., 
A.P.R.AeS in the 
supply or Gepeeel of all types of aircraft and aviation 


equipment request & 


A HUNTINGCIM 
COMPANY 


Overhaul 


all types of 
GYRO FLIGHT 
and 


ELECTRONIC 
INSTRUMENTS 
at 
BOVINGDON AIRPORT 
Telephone: BOV. 2345 


Full details on application to 


FIELD AIRCRAFT SERVICE LTD. 


CROYDON AIRPORT - CROYDON SURREY 


Phone: CROYDON 1777 
Cables: ‘FIELDAIR', Creydon 


A HUNTING CLAN 


AP 129/318 


37 
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Aero & Jig & Tool 
Draughtsmen 


in Great Demand 
MEN & YOUTHS 


There is an insatiable 
demand lor Aero. sig and 
Teots, Oraughts- 
men and inspectors 

Se acute is “he present 
short that employers 
are only anxiow. .o 
engage those with no 
previews prectical ex- 
perience whe are able 
prepare seat and 
accurate drawings 


VAUIFY AT HOME—IN SPARE TIME 

er brief intensely interesting study—under- 
taken at home in your spare time—YOU can 
secure Gan attractive and interesting post as 
Aero-Ora aman. Numerous vacancies are 
also Electrical, Mechanical, 
Plastics, branches of Draughtsmanship. 


poe PRES GUIDE 


The Free Guide contains 132 pages of 
information of the greatest importance Lo 
those seeking compelling 
valifications A.M A.Mecht., 
Gen. Cort. of Educ, and B.Sc., 
alee R.A.F. Entry (Maths ete.), together 
with perticulers of our remarkable 


verantee of 
SUCCESS—OR NO FEE 


Write now for your copy of this remarkable 
publication. may well prove to be the 
turning point ef your career 
NATIONAL INSTITUTE OF 
ENGINEERING 


(Dept. 427), 146-158, HOLBORN, 
(South Africa: €.C.5.A., ?.0. Box 8417, 
Johannesburg 


). 


dad of pt «for the 
Industry 
ALD. & ARB. APPROVED 
Fairteads, Cleats, Panels, Knobs, etc. 


8. ASTON & CO. LTD. 
4 SEBASTIAN STREET 
CLERKENWELL, LONDON, E.C.1 


Telephone: CLERKENWELL 2179 


WANTED - DAKOTAS 


Dekeota Aircratt complete or incomplete or crashed 
Aircratt purchased where lying. 
ALSO RAPIDES (0.4.89A) Send full details to — 


AEROSERVICES LTD. 


CROYDON AIRPORT, ENGLAND 
Tel: CROydon 9373 Cables Aerosery, Croydon. 


R.A.F OFFICERS 
UNIFORMS 


LARGE SELECTION IN STOCK 
NEW AND RECONDITIONED 
PISHERS, 66/66 WELLINGTON ST. 
WOOLWICH, 5.6.18 ‘PHONE 1055 


INVERTERS & SPARE PARTS 
CLARENCE CARRUTHERS, INC. 
79 Well Street, New York, N.Y. 


Exporters-Manufacturers and Dealers 
Cable Address: CLARCARRU, N.Y. 


AIRCRAFT SERVICING 


of A. overhaul for all 
we 
Moulton 3 re 


* of air- 


(0507 


CONSULTANTS 


NG COMMANDER R. H. STOCKEN, 
Beagle House, 109 Jermyn Street, 

Tel. Whitehall 6865 9 

K DU NDAS, LTD., have been 
4 to or twenty years 


Technical. tim 
Bury Street, w WHI. 2848 (0560 


CLUBS 


URREY Piying Club, Croydon Airport, M.C.A 
approved for private pilots’ licences. Open seven 
days a week. Croydon 7744 [0293 


ERTS AND ESSEX CLUB, 
Tawney Acrodrome. M.C.A 
s licence course. Auster, Gemini, Tiger, jornat, 
ssengers and Proctor aircraft. Trial lesson 35/-, 1$ 
of London Line underground to 
ome 250 w club. Open every 
Te "Seatetord 2 


CLOTHING 


A.F. and BLN. officers’ large 
* selection of R.A.P. officers’ kits for sale, new and 
reconditioned — Fishers, Outfitters, 86-88 Wel- 
lington Street, Woolwich. Tel. Woolwich 1055. [0567 


CONTACT LENSES 


LENSES CENTRE, 7 (D.1), 
sleigh Court, W.C.1. . 
Booklet sent 


PUBLIC APPOINTMENTS 


NISTRY OF SUPPLY Headquarters, London, 
require Experimental Officer (min age 26) a 
engineering assesements of all aspects of aircraft des: 
to assist in determining new al de re = 
ments for Service aircraft (including elicopters) 
Sry H.S.C. (Science) or equivalent but possession 
“e ~ or H_N.C. in Engineering may be an advan- 
tage neral seronsutical experience, preferably in- 
cluding design and development work at an aircraft 
firm desirable Salary within range £790— £960 
pay scheme. Application forms from M.L.N_.5., 
nical and genes Register (K), 26, K 
London. $.W.1 wuoting C 832/SA 
INISTRY OF SUPPLY requires Assistant 
dent Technical Officers at aircrafi 
works near Preston, and at Manchester 
to the R.T.O. for technical matters experi- 
mental design, development and testing of aircraft, 
thelr o mts and Qualifications 
H.S.C. (Science) or equivelent, but possession of « 
degree or C im Engineering may be an 
Experience in aircraft component design work 
tures or aerodynamics desirable. Salary within EB 
mental Officer range (min. age 26), £745-£920. 
pay scheme. Apolication forms from M.L.N.S., Tech- 
nical and Scientific Register (K), 26 King Street, Lon- 
don. 5.W.1, quoting C 840/SA 4497 
ENIOR Scientific Officers; Scientific 
The Civil Service Commissioners invite applica- 
tions for pensionable appointments Applications may 
be accented up to Sist December, 1955. but ecariv 
application is advised. Interview Boards will sit 
at frequent intervals, The Scientific posts cover 
wide range of scientific research and development in 
most of iy major fields of fundamental and applied 
In biological subjects the number of vacancies 
is email; individual ue exist for candidates who 
have special knowledge of, x who are interested in 
palecohotany. and recent ple 
CANDIDATES must obtained university 
degree with first of second class honours in an appro- 
priate scientific subject (including engineering) or in 
mathematics. of an equivalent ation Or possess 
h professional nts * for Senior 
fine Officer posts must in edition heve hed. at 
years’ post-graduate or other approved 


AUSTER AIRCRAFT LTD. 


Applications are invited from 


SENIOR DESIGN 
DRAUGHTSMEN 


and 


SEN!OR STRESS 
ENGINEERS 


to fill vacant posts at our 
FARNBOROUGH OFFICES 
The work is on the design of 
VERY ADVANCED AIRCRAFT 


Excellent salaries and prospects of 
advancement for qualified men who 
join the Design Team 


NOW 


All the posts carry monthly staff status. 
Employment contracts are available 
after a satisfactory trial period. 
Company pension scheme in operation. 


Applications in the first instance to: 
THE PERSONNEL MANAGER, 
AUSTER AIRCRAFT LTD., 
REARSBY, LEICESTER 


TECHNICAL ASSISTANT 


An interesting opportunity occurs 
for a Technical Assistant in the 
Analogue computing Section. Appli- 
cants must possess H.N.C. (Elect.) or 
equivalent with basic knowledge of 
electronics and be interested in the 
solution of problems associated with 
aircraft engineering. 
This post is permanent in N.W. Lon- 
area and carries generous salary 
with attractive working conditions. 
Apply in confidence: 
Box A.C. 13472, Samson Clerk's 
57-61 Mortimer Street, London, W.1. 


[COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER Hl. FELTHAM & SON, LTD. 


Imperial Works, Tower Bridge Road, 


Telephone: HOP 1784 LONDON, &8.£.1 


Senior _Sclentific Officers, b 
and 3i. 26 
be edminted’ for Officers re between 21 
28 dur ( to for 
Exper clase "'Selery (London) 
Scientific omens (men) £1,070-£1,245; 
£933-£1,197 Scientific Officers: (men) 
£513-£925; (women) £513-£835. Women's scales sub- 
~ A - Some- 
poe rates in the province 
particulars from Civil. Service Commis- 
Scientific Branch, Old Burt Street, 
1, @ No. 5.53/55 for Senior 
Officers 


Officers and §.52/55 for 
[4480 


AIRCRAFT and ENGINE PARTS 


UGLAS — LOCKHEED — SEECHCRAFT 
W— WRIGHT. YCOMING—USR 
GOOOYEAR—ELECTRONIC PA 


attention and prompt shipment 
Assure complete satisfaction 
ATLANTIC AVIATION 
TETERBORO, Cables: Atlantic Teterboro 
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FLIGHT 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRFRAME FITTERS 
REQUIRED 


for long term employment on a 
variety of multi-jet and turbo- 
prop aircraft. 


Single lodging accommodation 
available. 
* 


Address all applications to 
EMPLOYMENT OFFICER 


INSPECTORS 
for airframe, engine and electrical in- 
stallations, sub-assemblies and other 
branches of aircraft production. 


(m) PROGRESS CHASERS 


with some engineering experience- 
not necessarily on aircraft. 


(m) SUB-CONTRACT ZONE 
CLERKS 


with some engineering experience 
and capable of handling corre- 
nce. 


Applications, quoting date and prefix 
letter of advertisement, to: 
Employment Manager, 
VICKERS-ARMSTRONGS (AIRCRAFT) 
LIMITED 


Weybridge Works, Weybridge, Surrey 


FLIGHT TEST 
ANALYSIS 


Vacancies exist for Technical Assis- 
tants between the ages of 20 and 30, 
for analysis of flight test dato. 
Previous experience of this t,pe of 
work would be an advantage and 
preference will be given to appli- 
cants with H.N.C. or degrees and 
knowledge of aerodynamics. 


Write stating full particulars to 
Stoff Officer, Handley Page Ltd., 
Cricklewood, London, N.W.2. 


HANGARS 


AIRCRAFT HANGARS 


T2 Hangar 240 ft. by ry ft 

Tl Hangar 174 ft. by 9 

Bellman Hangar 175 ft Aa 108 ft. 

Bellman Hangar 100 ft. by 63 ft. 

Blister Hangar 135 ft. by 91 ft 

Blister Hangar 45 ft. by 86 ft. 

Romney Hangar 96 ft. by 35 ft. 

Framework only or clad to order 

All 

wesc iL, Queensbury, Bradford. Tel.: Queensbury 
{0455 


MISCELLANEOUS 

‘CHNICAL advice free of on storage prob- 
lems. Randalrack Limited, Victoria Street, 
$.W.1. ViCtoria 3485 (4489 
ROMNEY BUILDINGS, 96 ft. by 35 ft. by 18 ft., 
curved building covered new six asbestos 
sheets. l only. £600. Wescol, Queen 
0458 


RTABLE Steel Crash Barriers. 5 ft. long by 

3 ft. 6in h, fitted with mesh, excellent condi- 
tion, as used at arnborough Air Show, will link to 
runs for crowd control, etc. £3 and 

4 eac 
8, 000 FEET galvanised Chain Link Fencing, 
used once, 


UBULAR. NSTRUC TION “SYSTEMS, 
135 Battersea High St., S.W.11. (44 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


HE Air Transport Advisory Council give notice that 
they have received the undermentioned applica- 
tions to operate scheduled air services 
OM Air Charter, Ltd., of 15, Great Cumberland 
Piace, London, W.1, for the following Seasonal 
Normal Scheduled Services two be rated with 
Bristol 170 aircraft for the carriage of day return 
passengers at a frequency of 10 return flights weekly, 
increasing further subject to demand, during the sea- 
son from ist April to 15 October inclusive each year 
— period of seven years, commencing ist April, 


PPLICATION 575. For service between 
Southend and Ow 
$76. For a service between 
hend et. 
PPLIC ATION No. 577. For a service between 
Southend and Calais (Marck) 
PPLICATION No. 680. From Eagle Aviation, Ltd., 
of 29, Clarges Street, London, 1, for a Seasonal 
Inclusive Tour Service to be operated with Viking air 
craft in conjunction with Co-operative Travel Service 
(C.W.S. Led.) for the carriage of passengers and 
supplementary freight between London (Blackbushe) 
and Pisa (San Guiste) at an initial frequency of one 
return flight weekly, to be operated on Mondays, dur 
ing the season from May to October inclusive cach 
= A for a period of seven years, commencing Ist May, 


, PPL ICATION No. 681. From Air Kruise (Kent), 
Led., of 1, Great Cumberland Place, London, 
W.1, for a Seasonal Inclusive Tour Service to be 
fated with Dakota aircraft in conjunction with 
iden Coach Tours, Led. for the carriage of 
passengers between Lydd and Palma at a frequency of 
— 1 - flight fortnightly, to be operated on Sun 
the season from April to October inclusive each 
yeu or a period of seven years, commencing April, 


, PPLICATION No. 9/4. From Don Everall Avia- 
tion, Lid., of Elmdon Airport, Birmingham, for 
permission to use Datota aircraft throughout the 
period of approval in addition wo the D.H.89A a rcraft 
already authorised on their U.K. Internal Services 
from Birmingham, Coventry and Leicester w the 
Channel Islands and from Birmingham, Coventry and 
Leicester to the Isle of Wight (Applicat.ons Nos 9 
and 454) which the Company have been approved to 
overate until 1959 and 1961 respectively 
ESE applications will be considered by the Council 
under the Terms of Reference issued to them by 
the Minister of Civil Aviation on 30th July, 1952. Any 
representations or objections with regard two these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days of 
the date of this advertisement, addressed to the Secre- 
tary, Air Tranepert Advisory Council, 3, Dean's 
Yard, London, §.W.1. from whom further details of 
the applications may be obtained. When an objection 
is made to an application by another air transport 
pany on the grounds that they are applying to 


AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


operate the route or part of route in question, the'r 
application, if not already submitted to the Council, 
should resch them within the period allowed for the 
ma*ing of representations of objections 
EB Air Trasn Advisory Council also give notice 
that the following application has now been 
withdrawn 
PPLICATION No. 641. From Dan-Air Services, 
Led., of Bilbao House, 36/38. New Broad Street, 
London, E.C.2, for an Inclusive Tour Service in con- 
junction with Lissone Lindeman (London), Litd., 
between London (Blackbushe) and Cologne. This 
applicstion was in “The Times,” “The 
Aeroplane” and “Plight” 7th October, 1955. (4498 


AVRO AIRCRAFT 


Require Staff in the following cate- 

gories, and applications are invited 

rom men contemplating emigration 
to Ontario, Canada 


DESIGN DRAFTING 


With a minimum of three years’ in- 
dustrial design experience prefer- 
ably on airframe, but similar or 
associated experience on mechanical 
equipment or light structures is 
acceptable. Applicants should pos- 
sess Ordinary or Higher National 
Certificate 


LAYOUT DRAFTING 


With a minimum of three years’ 
drafting experience, either 


(a) On full-scale layout work or 


(b) As a detail draughtsman 
capable of breaking down from 
main structural assemblies or 

(c) As a draughtsman with tem- 
plate layout experience, cap- 
able of carrying out production 
modification on full-scale lay- 
outs. 

These positions carry excellent 
salaries, vacations with pay, and full 
participation in the Compony’s new 
non-contributory Group Health Insur - 
ance Plan for employees and their 
dependents, covering hospital, 
medical and surgical benefits 

The Company also operates a con- 
tributory Pension Plan after qualify- 
ing period of two years’ service. 

Successful applicants will receive 
assistance towards cost of transporta- 
tion of themselves and dependents. 

Personal interviews and engage- 
ment will be arranged in the United 
Kingdom 


Applicants should write or call for 
application form to 


DEPARTMENT A.5., 
AVRO AIRCRAFT LIMITED 
12 New Burlington Street, 
London, W.1. 


The Company has also vacancies for 
STRESS ENGINEERS 
AERODYNAMICISTS 

MECHANICAL TEST ENGINEERS 
and 
FLIGHT TEST ENGINEERS 

and applications from Engineers in 

these groups should also be directed 

to above address. 


* 
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GUIDED MISSILES 


Rotax Ltd. 


have a number of interesting vacancies for 
SENIOR DESIGNERS AND DEVELOPMENT ENGINEERS 


who are experienced in the field of electrical and hydraulic power supply units for 
missiles. Keen engineers, who are capable of independent thinking, are invited 
to apply for the following posts:— 


(1) Design and/or development of small geared turbine motors operating 
from cordite or a liquid fuel. 


(2) Design and/or development of small alternators of 400 cycles and 
2,400 cycles. 


Candidates are offered a permanent position and should apply in the first instance 
to:— 


THE CHIEF ENGINEER, ROTAX LTD., CHASE ROAD, WILLESDEN, N.W.10 


DETAIL DRAUGHTSMEN 


Rotax Ltd. 


offer interesting work to 
SENIOR AND JUNIOR DETAIL DRAUGHTSMEN 


who wish to improve their working conditions and future prospects. The work 
involves the detailing of generators, starters, switchgear, actuators and other 
electrical and mechanical accessories required for important military and civil 
aircraft projects. Some previous experience in this field is desirable, though not 
essential. 


The location of the work may be at Willesden or at Hemel Hempstead to suit 
applicants and permanent positions are offered to keen engineers where the 
opportunities for advancement are excellent and a superannuation scheme is in 
operation. 


Apply in the first instance to:— 
THE CHIEF ENGINEER, ROTAX LTD., CHASE ROAD, WILLESDEN, N.W.10 
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AIRPORT WORKS CAMBRIDGE 


DESIGN AND DRAWING 
OFFICE 


Modification, Trial Installation, 
and Development Work 


including radar and electronic 
installations on 


MULTI-JET & TURBO-PROP 
AIRCRAFT 
SENIOR DRAUGHTSMEN 
INTERMEDIATE 
DRAUGHTSMEN 
STRESSMEN 
WEIGHTS ENGINEER 


TECHNICAL AUTHORS 
(Electrical) 


TECHNICAL AUTHORS 
(Radar and Radio) 


MODERN OFFICES AND 
EQUIPMENT 


ASSISTANCE GIVEN WITH 
HOUSING 


EXCELLENT SALARIES AND 
PROSPECTS 


Applications, with full details, 
including dates available for inter- 
view to:— 


PERSONNEL MANAGER 


THE MULLARD RADIO 
VALVE CO. LTD. 


has a number of vacancies for 


TECHNICAL ASSISTANTS 


in the following divisions at its 
Mitcham Factory: 


Cathode Ray Tube Division 
Valve Making Division 
Semi-Conductor Division 
Valve Applications and 
Measurements Division 
Gas Discharge Valve and Photo 
Electric Cell Division 


In each field of work vacancies exist 
in the Production Development and 
Technical Departments. 


Applications are invited from persons 
holding the General Certificate of 
Education at Ordinary level in science 
subjects and at Advanced level, and 
others who possess either the Ordin- 
ary or Higher National Certificate in 
Electrical Engineering. 


The posts give an opportunity for fur- 
ther training in the electronics field 
and there are facilities for further 
study leading to higher qualifica- 
tions. There are, in addition, con- 
siderable opportunities for promotion 
in varying and expanding fields of 
electronic work 


Commencing salaries will be accord- 

ing to age, experience and qualifica- 

tions and can be considered as 

progressive. There is a Company 

Pension Scheme and Long Service 
Holiday Plan 


Applications in writing, which will be 
treated with the strictest confidence, 
should be addressed to 
THE PERSONNEL OFFICER, 
THE VALVE CO., 
NEW ROAD, MITCHAM 
JUNCTION, SURREY 
quoting reference JFG/TECH/GEN. 


JOSEPH LUCAS LIMITED 
BURNLEY 


Manufacturers of Aircraft and Motor Equipment 
offer progressive positions to fully qualified 


CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 


The work is in connection with research and development of advanced 
gas turbine equipment. 


Graduates preferred but applicants with wide industrial experience 
would be considered. 
*% High salaries paid to the right men. 
*% Generous Pension Scheme in operation. 
*% Ideal working conditions. % Full restaurant services. 


Apply to The Personnel Manager, Hargher Clough Works. 


PACKING AND SHIPPING 


R and J. PARK, LTD., 143-9 Penchurch St., B.C. 
* Tel: Mansion House 3083. Official packers and 
shippers to the aircraft industry (0012 


PHOTOGRAPHY 


AIRCRAFT cameras K20, K24, F24, P52, ete. We 

have large stocks equipment, including controls, 

mounts, lenses, and processing tanks, film 
ARRINGAY PHOTO SUPPLIES (FM), 423 
Green Lane, N.4. MOU. 2054 (0233 


RADIOS 


Vv H.F. radio wanted for light aircraft. Please state 
price. Tempest, Mundella Works, 


TUITION 


AIR SERVICE TRAINING 


the only fully equipped private School of Aviation 
Specialist staf, comprehensive equipment and full 
residential and recreational facilities within the School 
ensure the soundest training for an Aviation Career 


M.T.C.A,. APPROVED 
courses in primary, intermediate and advanced training 


for pilots, navigators, radio officers and maintenance 
engineers 


HELICOPTER COURSES 


for private and professional licences. Details available 
from The Comrmnandant 


AIR SERVICE TRAINING, LTD., 


Hamble, Southampton. Tel.: Hamble 3001/9 
(0970 


MINISTRY APPROVED COURSES 
for the 
COMMERCIAL PILOT AND INSTRUMENT 
RATING 


at the 
LONDON SCHOOL OF AIR NAVIGATION 


LL subjects for professional pilot or navigator 
licences and ratings embracing Academic, Tech- 
nical, Simulated and Flyin, aspects. Full-time personal 
coaching also short periods. Home-study excellent 
alternat.ve 
LONDON, § 1. KEN. 822) 
FLYING BASE: CROYDON AIRPORT. [0277 


Pilot / Navigator Licences 


VIGATION, LTD., provides full time or inter- 

mittent instruction and postal tuition, or a com- 
bination of any of these methods to suit individual 
requ rements for the above licences. Instruction can be 
provided for A.R.B. General, certain specific types, 
and A.R.B. Performance schedule examination. L 
training Dept. (City 1162) situated centrally in London. 
Pull briefing for 1/R 25/- hr. Block rate (min. 10 hrs.) 


22/6 ber 
Por full details « to: The Principal, 
AVIGATION, LIMITED, 
30 Central Chambers, Ealing B/way, London, W.5 
Tel.: BALing 8949 [0248 


IGHT Pilying, instrument commercial pilot 
licences Approved M.T.C.A. private pilot's 


courre 
very facility at reasonable rates from 


QOUTHEND ON SEA MUNICIPAL AIR 
CENTRE and PLYING SCHOOL, Mun 
Airport, Southend-on-Sea, Rochford 65204 (0452 
REE: Brochure giving details of courses in all 
branches sero eng. covering A.P.R.AeS., M.C.A. 
exams, ete. Also courses for all other branches of 
engineer Write: E.M.I. Institutes, Dept. PF .26, 
London, 4. (Associated with H.M.V,) (0964 
ERBY AERO CLUB, Burnaston Airport, Derby 
the flying school for elementary and advanced 
training in the Midlands, M.1.C.A.-approved 30-hour 
course for the PPL. Full catering and residential 
accommodation. Phone: Etwall 325 (4328 
ABRONAUTK AL. Comprehensive full-time tech- 
nical and practical training for careers in all 
branches of aviation engineering. Digloma course leads 
to iMteresting executive appointments in civil aviation 
design and develk ent, draughtsmanship, mainten- 
ance, etc. Extended courses to prepare for A.F BR. 
and A.M1Mech.E. examinations, Write for pros 


ctus to Engineer in Charge, ( of Aeronautical 
Chelsea, Lendea, $.W.3. Plexman 


; 
- 
| 
| 


“Ship-chape and BRISTOL fashion” 


TECHNICIANS and DRAUGHTSMEN 


would you like to join one of our new 


DESIGN TEAMS 


working on existing and projected 
AEROPLANES — HELICOPTERS — GUIDED WEAPONS 
in our LONDON DESIGN OFFICE 


5 WE BELIEVE that there is « great future for the Company's products in all these fields. 
AT BRISTOL'S WE REQUIRE men and women with the traditional British flair for design and invention. 
WE OFFER excellent conditions of service, including LUNCHEON VOUCHER scheme, in our 
magnificent new CENTRAL LONDON DESIGN OFFICES. 
WE DO NOT promise fancy salaries but we pay FAIRLY and offer a long-term CAREER with 
promotion on merit and a first-rate PENSION SCHEME. 


If YOU are « qualified SCIENTIST, MATHEMATICIAN or PHYSICIST and are interested but have no experience, 
let us train you as an AIRCRAFT ENGINEER. 


If YOU are an experienced Engineering or Electrical DRAUGHTSMAN or a TECHNICIAN qualified in Structures, 
Acroclasticity or Mechanical Design, there is « job for you NOW. 


Applications giving details of experience and quoting Ref. LDO/JF.10 should be addressed to: THE PERSONNEL MANAGER, 


THE BRISTOL AEROPLANE COMPANY LIMITED, AIRCRAFT DIVISION, FILTON HOUSE, BRISTOL. 


SWITCHGEAR DESIGNERS 


Rotax Ltd. 
have a number of vacancies for 


SENIOR SWITCHGEAR DESIGNERS 


of creative ability in the design of new types of switchgear for important military 
and civil aircraft projects. 


Previous experience in the design of aircraft circuit breakers, contactors and electro- 
mechanical devices is desirable, though not essential, and permanent positions are 
offered to candidates who have acquired a sound technical background in the 
engineering industry. The location of the work may be at Willesden or at Hemel 
Hempstead to suit applicants. 


Apply in the first instance to:— 
THE CHIEF ENGINEER, ROTAX LTD., CHASE ROAD, WILLESDEN, N.W.10 


42 PLIGHT 18 Novemper 1955 


18 Novemper 1955 


FLIGHT 


TECHNICAL STAFF REQUIRED 
FOR GUIDED WEAPONS WORK IN AUSTRALIA 


A number of positions exist for Engineers and Technicians in the 
Australian Division of Sir W. G. Armstrong Whitworth Aircraft Ltd. 
All these positions carry attractive salaries and successful applicants 
will be eligible for a superannuation scheme. Passages to Australia for 
applicants and their families will be provided and assistance will be 
given in obtaining housing. 
Max. age 40 years. Should be graduates in Electrical or 
Mechanical engineering and have experience in the aircraft or 
G.W. fields. 


Technicians. Max. age 35 years. Should have H.N.C. or equivalent in 
Mechanical or Electrical engineering and have experience in the aircraft 
or G.W. fields. 


Applications should be made to the 


Staff Employment Officer, 
Sir W. G. Armstrong Whitworth Aircraft, Ltd. 
Whitley, Nr. Coventry. 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


have vacancies for 


AIRFRAME INSPECTORS 
ELECTRICAL INSPECTORS 


Modern Houses available for appli- 
cants fulfilling specific requirements. 


Hostel accommodation for single men. 


Long-term employment available on a 
variety of Multi-Jet and Turbo-Prop, 
Service and Civilian Aircraft. 


Address al! applications to 
PERSONNEL MANAGER 


TECHNICAL DEPARTMENT 


Vacancies for 


AIRCRAFT PERFORMANCE 
ENGINEER (Civil Aircroft) 


STRUCTURAL DEVELOPMENT 
ENGINEERS (Mechanical Test) 


STRESSMEN AND WEIGHTMEN 
AERODYNAMICISTS 


Vacancies also exist for many other 
branches of technical work. Par- 
ticular interest will be shown in 
applications from Associate Fellows 
of the Royal Aeronautical Society. 


Applications, quoting date and pre- 
fix letter of advertisement to:— 
Employment Manager, Vickers- 
Armstrongs (Aircraft), Limited, 
Weybridge, Surrey. 


THE DE HAVILLAND ENGINE 
COMPANY LIMITED 


require 
TECHNICAL ASSISTANTS 
to fill a limited number of vacancies 
in their 
NEW OFFICES IN CENTRAL 
LONDON 


Excellent prospects for men with ex- 
perience in the stressing of gas 
turbine engines. 

GOOD SALARY 
Applications, stating age, qualifica- 
tions ond experience should be 
addressed to:— 


The Personne! Officer, 
The de Havilland Engine Company, 
Limited, 
Stog Lone, Edgwore, Middlesex. 


LIMITED 
require 
Senior, Intermediate and Junior 
DRAUGHTSMEN 
STRESS ENGINEERS 
AERODYNAMICISTS 


and other Technicians at their London, 
Eastleigh and Osborne, Lo.W. design 
othees. 


Applications will be welcomed from ex- 

perienced technicions who ore keen to 

join an expanding organisation 

on interesting and importent projects of 
on advanced noture 

Assistance with accommodation can be 

given to those selected for work of 

Osborne 

Interviews moy be orranged in London 
and in other centres 

Please send brief particulars (quoting 

ret. F/52) to the P 

Sounders-Roe Limited, East Cowes, |.0.W. 


TUITION 


P.R.Ae.S., A.R.B.Certs., A.M.1.Mech.B., etc., on 

« “no pass, no fee” terms. Over 95 per cent suc- 
cesses. For details of exams and courses in all branches 
of aeronautical work, navigation, mechanical write 
for 144-page handbook free.-B.1.B.T. (Dept. 702), 29 
Wright's Lane, London, W.8 {0707 
LSTREE FLYING CLUB, Elstree Acrodrome 
Herts The flying school for clementary and 
advanced training in the south. Instructors’ courses, 
twin-engine conversions, instrument and night flying 
T.C.A.-approved course for the P.P.L. 
and bar facilities. Phone: Elstree 3070 (032 
[BARN to fly for £26. Instructors’ licences and 
instrument flying for £3/5/- per hour. Night 
flying £4/5/- r hour, Residence 6 gns. weekly 
Approved M.C.A. private pilots’ licence course 
course for junior commercial pilot's licence 
iltshire School of Flying, Lid Thruxton Aero- 
drome, ar. Andover, Hants. Tel. Weyhill 352. [0253 


SITUATIONS VACANT 


The engagement answering these advertise- 
ments must be ‘e through the local office of the 
Ministry of Labour and National Service, etc., if the 
applicant is a man aged 18-64 or a4 woman aged 18-59 
inclustve, unless he or she or the employer ts excepted 
from the provisions ihe of Vacancies 


A full and interest programme of advanced 
desiyn work is be undertaken by our 


LONDON DESIGN DEPARTMENT 
at York House. 


ADDITIONAL accommodation has been acquired to 
permit a considerable increase in staff during the 
next six months and applications from enterpri 
Draughtsmen, Stressmen and Weights Engineers wil 
be welcome 

UMEROUS advantages can be offered to those 

joining this expanding organisati including good 
prospects of promotion, really worthwhile salaries, and 
the opperemnity to become a member of an enthusiastic 
and friendly fue 

PPLICATIONS, giving details of age, experience, 
etc., and quoting reference F/46, should be 
addressed to the Personne! Officer 
GAUNDERS ROE LIMITED, York House, 

Square, W.C.1. (Week-end interviews will be 
arranged in London.) (4403 


DEVELOPMENT ENGINEERS AND 
PHYSICISTS 


APPLICATIONS are invited from Decstngmans 
Engineers and Physicists to fill « vacanc the 
laboratories of Louis Newmark, Lid., for work on the 
development of electromagnetic devices principally for 
incorporation in airgraft instruments and equipment. 
A degree or similar qualification is considered essen- 
tial, and some previous laboratory or engineer 
industrial experience in any field desirable "Phe - 
tion carries considerable responsibility and offers 
plenty of unity for advancement. Applicants 
gens be o nationality scheme. 
ase «@ in writ giving particulars to: 
Personne Newmark, Lid., Prefect 
Works, Purley Way, Croydon. [4500 


MECHANICAL ENGINEER (SENIOR) 


required for design and development work on novel 
aircraft components with special emphasis on hydraulic 
equipment Essential qualifications: technical educa- 
tion to Degree standard; wide eqgertence in high 
grade precision enginecring, preferably but not neces- 
sarily includ hydra | initiative 
ability to lead Good 
conditions. Pension scheme 

of experience and indication of salary requirements to. 

Personnel Manager. 

SPERRY GYROSCOPE CO., LTD., 
cat West Road, 
Brentford 

Middx. (4449 


TECHNICAL ASSISTANT 


required for development work on new materials and 
ocesses. Applicants must have had « engineer- 
with some ability in the preparation 
working drawings and preferably had some experi- 
ence in the aircraft industry. This post will provide 
adequate scope for a keen man with initiative 
Written applications (in complete confidence) giving 
concise details of age, qualifications and eapesanes 
in the first instance to 


The Personnel APT 
BLACKBURN & GENERAL A , LTD, 
Brough. I 
Mark lopes: “De 


4 
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SITUATIONS VACANT 


SITUATIONS VACANT 


TWO TECHNICAL ASSISTANTS 


are required for stability, control and general theoretical 
investigations in the edvanced Project Section of our 
Londen Desien Office 
qualifications com 
its eguivaient in science of en 
experience desirable but not essential 
At ICATIONS to 


ise «@ Degree or 
ering. Previous 


necessary 


BLACKBURN & GENERAL AIRCRAPT LTD., 
6) Old Brompton . 
Sw 7 
marking envelopes “Project” in top left hand corner 
(4446 


A. Vv. ROE & CO., LTD 


WEAPONS RESEARCH DIVISION 
WOODFORD, CHESHIRE 


y™ ANCIES exist in the Airframe Design Depart 
ment for Plutter Technicians 
PPLICANTS should possess « degree in engineer 
ing or mathematics of hold an equivalent 
fication with « good mathematical beckground 
craft of missile ecxuperience is desirable but = 
essential 
PPLY: The Chief B 
Weapons Research 


ineer, A.V. Roe & Co., Led., 
vision, Woodford, Cheshire 
(4477 


KONG AIRCRAFT ENGINEERING 
COMPANY LIMITED 


of Aircraft Engineers 

licensed categories A. and eferably endorsed 
Constellation 749. Apply N. W. Croucher, Manager 
Australian National Airways Pry.. Led., 5 Lower 
Regent Street, London (4474 


HONG 


RQUIRE the services 


/LECTRICAL Engineer with “X" Licence required 
“ for the overhaul of Dove / Dakota equipment. Per- 


manent posit on with prospects offered 
PPI ¥ to Chief Engineer, Cambrian Airways, Lid, 
Cardiff Airport, ar ery, Glamorgan 
Barry 2100 
RRO ENOINES. A compan 
turbine engines has the following vacancies ‘ 


Mechanical En yineers 
JOUR positions in the Main Engine Development 
Department Applicants must hove Degree or 
£600-£800 dependent on 
Two positions in the 


Salary fange 
and experience 


alificatio 
fect Investigations Department 


Salary range £750- 

1.900 dependent on experience 
NSURANCE and superannuation schemes to 
gether with excellent welfare considerations 
Application quoting MEX/DI1, Technical Personnel 
Officer, Box 7198 [4442 
WELL-KNOWN aircraft company is able to offer 


attractive ppottione to Draughtemen (all grades) in 
thelr London Des Office 
At ICATION be welcomed from 
() Dreughtemen with experience of the design of 
eircrall structyres, systems, etc 
- who wish to transfer to this type 
of work 


AMONG the advantages which can be offered are: 


(a) Good salaries 
(b) Increases according to individual merit. 
(©) Excellent working conditions in pleasant 
surroundings 
(d) loteresting work with « 
LL. relevant details, / 
should be forwarded two TD, 
M6 21la Shaftesbury Avenue, 


A.K. Advg., 
don, WC 2 
AUNDERS-ROE LIMITED have vecancies for 
Junior Technicians in their Design Organization at 


Osborne. Lo W 
PPLICANTS should have ted their National 
Service and be of Higher National Certificate 
standard 


XPRRIENCE of aircraft design would be an advan- 


teee. Assistance with h may 

be offered. Good conditions, pension scheme, etc 
END details of age, experience, etc.. and present 
two the reonnel Officer, Saunders-Roe 
Limited, Bast Cowes, L.o.W. (Please quote ref. F/ 55.) 
(4492 
xperimental Department in cho 
A and Heperimenta rs-Roe 


Limited at Osborne, Le 
ANDIDATES 25 and years of 
should have studied physics to degree standard d and 
have « knowledge of structures, particularly as applied 
to siroreft construction. The work will involve heat 
transfer and thermodynamics and should prove of con. 
siderable interest 
ALARY will depend upon qualifications, experience. 
ete. Conditions are good, including « contr 
— scheme, and assistance may be given 
aecoommodation 
PPLICATIONS, giving full details of 
ence, etc, and quoting ref. F/53, 
warded wo the Personnel Officer, 
Limited. Rast Cowes, Lo. W 
IR Charter Company, 
four engine aircraft, 


(4493 


Blackbushe. operating large 
invites for 


“sare 


A 


opportunity 
terest 
T this stage 


NY Senior Acrodynamicist of drive and ability who 
would like two discuss the details of an unusual 
offering considerable sc 
should write to the address be 
only a brief outline of qualifications, 


and wide in- 


experience, age and salary is necessary. This will 
be treated in strict confidence 


BO* 3) C 2477 


Advg., 212a Shaftesbury Ave., 
9 


NTERVIEWS will be arranged at which details of 
the available position may be discussed 


ASTS capable of taking a position 
of leading responsibility in the High Speed Section 
of the Design Department at Osborne are invited to 
write without delay to the address below 
licamt will work on « progressive 


HE 
programme 


selected 
o 


special projects and associated hysics 
He will have tec 
standard § and 


my blems 
Higher Degree 
experience 


A 


offered 


supersonic designs, 


are among 


PPLICATIONS 
addressed to the 
Bast Cowes, 


interesting 


fA t - to 


applied 


N attractive salary, good prospects, assistance with 
housing and participation in assurance and pension 


neet 


the advantages which can be 


ing ref. F/54) should be 
ersonnel Seunders-Roe 
loW (4494 


Led., Shakespeare Street, Watford, Herts 


EVELOPMEN 


engineers and 


technicians 


and Laboratory Engineers required for gyro 
and electro mechanical instruments 


stat 
ing age, experience and salary required to 8. G 


(0147 
re 


quired in research department of « well-known 


firm of precision engineers 


particularly for work in 


connection with servo systems, small precision motors, 


and instruments 
rience and salary required to 5. G 


Apply 


Shakespeare Street, Watford, Herts 


HNICAL 


ing and varied work 
perience also offered in this field. A 
salary required 
Edgware Road, Cricklewood, N.W.2 


Department 


experience, 
Led 


MITHS AIRCRAFT 
have « vacancy in their 
office for a keen man of 
aviation engineering 
handle technical corres 


with 


customers. Arply 
London, N.W.2. 


Ref 


standard. Post 


et... 


INSTRUMENTS, 


yndenc 


(0146 


ASSISTANTS required for interest 
in Heat Exchange Test 
graduate ex 
giving age 
Jelaney Gallav 


(4436 


LTD., 
Technical Sales editing 
ood education, preferably 
ackground and ability to 

mee and enquiries with 
SSE /PLI, Cricklewood Works 


(4473 


DEN AIRWAYS (Asmara), Arab Airways (Amman) 

and British International Airlines (Kuwait) requi 
pilots. Captains (A.L.T.P.) Group | First 
Officers (commercial and senior commercial, Group I 
or Il Dakotas and Vikings). Apply Staff Manager, 
A.B.A(ME), Litd., Stratton House, Stratton Street, 


(4478 
Manufacturers of 

Engines have two vacancies 
Engineers for the design of test equ A 
cants must have a Degree or H.N.C. Salary £700 sO 
depending on experience. Three vacancies for Elec- 
tronic E ers. Applicants must have at least « 

+4 £600-£750. Applications q 
ME/EL/R to Box 7399 (4444 
[DESIGN Engineers for Hydraulic Components and 
Experimental Stress Analysis Engineers. Pro- 
gressive and attractive positions in an expanding or- 
ganisation in the Aircraft and Industrial Wheel and 
Brake associated oqegument field Excellent conditions: 
nsion scheme day week. Written ication, 
ersonne! Manager, The Goodyear Tyre Rubber 
Co. (G.B.), Led., Wallasey [4470 
ATR RAFT Jig and Tool Draughtsman. Senior 
and intermediate men with experience of struc- 
tures are required in the Isle of Wight. Unfurnished 
accommodation will be offered to selected applicanis, 
and «a Staff Assurance Scheme and Pension ‘und is 
in operation. Write, giving details of age, experience 
and salary expected, to the Personne! Officer, Saunders- 
Roe, Limited, East Cowes, Isle of Wight (4475 
Pisce "ANNING Engineers required in the Isle of Wight 
Senior and intermediate men with 
Staff Assurance 


rience of aircraft structures 
- me and pension fund. Unfurnished accommoda- 
tion will be offered wo selected applicants. Write, 
givi details of age, experience salary expected 
to “the Personnel Officer, Saunders-Roe, Limited, 
Best Cowes, Isle of Wight [4476 


T= Research Laboratories of S. Smith & Sons 
(England) Lid., situated in the Cheltenham area, 
have a number of vacancies for project officers, to 
supervise the design and testing of auto pilot installa- 
tions in new types of aircraft. Previous experience 
desirable aa should also hold an nance 
degree, H.N.C. or equivalent qualifications and »s 

have some knowledge of aerodynamics. Salary £800 
£1.200 per annum according to age, experience and 
ability. The posts are per 

assistance in obtaining a house will be given to the 
essful applicants 


RITE for application form to Personnel Manager, 
S. Smith & Sons ye Led., Bishop's Cleeve, 
Near Chel CHE.14. (4439 


The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 


FOR 
AIRCRAFT 


DESIGN DRAUGHTSMEN 
(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical Experience. 


Also 


STRESSMEN 


(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 


“ 
| 
Brown, Lad 
— 
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PILOTS REQUIRED 
BRITISH EUROPEAN AIRWAYS 


B.E.A. hove veconcies for: 


(a) Pilots, 27 and under, possessing 
Commercial Pilot’s Licence with 
Instrument Rating. Minimum 
commencing salary £955 per 
annum, plus London Allowance 
if applicable. 


Pilots, under 25, otherwise 
qualified but not holding these 
Licences. The successful appli- 
cants in this case will receive 
reduced salary during training 
period. 

Salary range applicable to Pilots, 

according to rank, up to £2,395 per 

annum. Comprehensive pension 

scheme. 


Requests for application form to: 
Personnel Officer, 
Flight Operations Department, 
B.E.A., Keyline House, Ruislip, 
Middlesex. 


SITUATIONS VACANT 


SITUATIONS VACANT 


ARMSTRONG SIDDELEY MOTORS have an 
immed ate vacancy for an Instructor in their Gas 
Turbine School. Candidates must be a trained Instruc 
tor (preferably ex-service) who has passed one of the 
Instructional Technique Courses, and should have 
done sone instruction on engines, preferably with some 
jet experience. Apply in detail to Reference 1/2, 
Personnel Manager, Armstrong Siddeley Motors, 
Coventry [4404 
ILLAND AIRCRAFT LIMITED, Hamble, re 
quire an experienced Service —, + to build ur 
and manage the'r Service Department for the “Gnat”’ 
light fighter. Good personality, an enginecring back 
ground and recent practical experience in the adminis 
tration and servicing of aircraft are essential qualifica 
tions. Write giving age and full particulars to Man 
aging Director, Folland Aircraft Limited, eee 
450 
ANTED, DRAUGHTSMEN to design in alu 
minium for sales development. Must possess 
Higher National Certificate in Mechanical Engineer 
ing. Location Banbury. Good working conditions 
and pleasant surroundings. Attractive starting salaries 
offered up to £800 ¢.a. with prospects of promotion 
from drawing board. Pension plan in operation. Send 
brief details of qualifications and experience to 
Northern Aluminium Co., Ltd., Bush se, Ald 
wych, London, W.2 {0 


British Air Line Pilots Association 


95 MOUNT STREET, W.1 
Tel. GROsvenor 6261 


Membership open to all Commercial and 

Service pilots. For full details concerning 

objects and particulars of Membership 
please write to Secretary. 


WORKS MANAGER 


A substantial and rapidly expanding 

company in the home counties re- 

quires to appoint a Works Manager. 

This senior appointment is permanent 
and pensionable 


The company specializes in the de- 
sign, development and production of 
high precision aeronautical ancillary 
equipment and is well advanced in 
guided weapon projects. 


Applications are invited from quali- 

fied engineers, able to offer an 

adequate background of practical and 
managerial experience. 


Please write, in confidence, to 


Box Number 7658, c/o “Flight.” 


BROOKLANDS 
AVIATION Ltp. 


NORTHAMPTON 
REQUIRE 


AIRFRAME 
FITTERS 


and 
INSPECTORS 


Preference given to ex R.A.F. 
and R.N.A.S. Technicians 
Regular work with Bonus and Overtime 
APPLY TO 
BROOKLANDS AVIATION LTD. 
Buttecks Booth, Moulton, Northampton 


SHORT BROTHERS & HARLAND LIMITED 


have a vacancy for a 


SENIOR AERODYNAMICIST 
for work on problems of control and stability. This is an Executive 
Staff appointment and requires at least five years relevant experience in 
either an Aerodynamics or Flight Test Department. 
Minimum age is twenty-five years. 
Minimum Qualifications: A degree or diploma in engineering, aero- 
nautics or mathematics. 

The salary will be commensurate with the responsibilities. 
There are also vacancies for TECHNICAL ASSISTANTS, for work on 
performance, control and stability problems and on the analogue 

computors. 
Assistance with housing and with removal expenses. 
Interviews either in London or Belfast. 
Applications, which will be mem - the strictest confidence, should 
made to 
Staff Appointments Officer, P.O. Box 241, Belfast, quoting S.A. 112. 


[EXCEPTIONAL opportunity for experienced 
Inspector or licensed Engineer for new airframe / 
engine spares stores Apely in o Aero- 
services, Lid., Croydon Airport [4486 
RMSTRONG SIDDELEY MOTORS urgently re- 
quire experienced checkers and weight estimators 

m their Aero Engine Drawing Office. Good salaries 
commensurate with age and experience, also super- 
annuation and insurance scheme.—Ag plications giving 
full details to Technical Personnel anager, Arm- 
strong Siddeley Motors, Coventry, quoting Reference 
‘CHECK [4390 


T° Regular Service Personnel in the ineering 
Branches of the R.N.A.S. and R.A Fully 
trained skilled tradesmen of all categories who are 
shortly anticipating release and keen to enter civil avia- 
tion are invited to write to British Buropean Airways. 
We shall be pleased to send full details of neat 
at London Airport. Inquiries will be welcomed by the 
Personnel Officer, ineering Base, B.B.A., London 
Airport, Hounslow, Middlesex. (Please quote tases 
4 
GENTOR and Intermediate Design Draughtsmen with 
aircraft and mechanical engineering experience re- 
wired. The work will interest men who can apely 
their design ability to the development of new equip- 
ment which has a steadily growing application. Pleasant 
working conditions. Pension scheme. House purchase 
assistance considered. Within casy reach of Bourne- 
mouth. Special transport facilities, Apply in writ 
to Personnel Manager, Flight Refuelling Limited, 
Tarrant Rushton Airfield, Nr. Blandford, Dorset. [4495 
TRESSMEN required for interesting programme of 
project and development work. Previous experience 
preferable but not essential, H.N.C. minimum 
qualification. Salary in accordance with experience 
and qualifications Excellent working conditions 
Superannuation scheme. House purchase assistance 
considered Within easy reach of Bournemouth 
Special transport facilities. Full particulars in writ 
to Personnel Manager, Plight efuelling, Limited, 
Tarrant Rushton A: id, Nr. Blandford, 
44 
ERSEY AIRLINES invite applications f pilots, 
holding Senior Commercial or ALTP ienene, to 
fill vacancies in their Heron and Rapide flights. A - 
cants should not be more than 30 years of age, and have 
at least 1,800 hours’ flying experience, of which a 
large proportion should be in command of multi- 
engined aircraft. A small number of pilots with lower 
qualifications may be considered for initial employment 
on Rapide aircraft. Applications should be made in 
writing to the Chief Pilot, Jersey Airlines, States of 
Jersey Airport, Jersey, CI (4501 
RITISH WEST INDIAN AIRWAYS, Trinidad, 
require Inspectors “A” and “C” licensed. Ap- 
plicants should have not less than three endorsements 
on their licences og to the following aircraft 
types and engines iking, Viscount and Dakota air- 
frames, Dove, Hercules, & W. 1850 engines. Ap- 
plicants must have endorsements covering at least 
one type airframe and engine. Salary for these posi- 
tions commences at £62 per month rising to £94 per 
month plus Cost of Living Allowance of £9 per month. 
Applications to Personnel Officer (Associated Com- 
jes), B.O.A.C., Stratton House, Stratton Street 
endon, W.1 (4448 
RMSTRONG SIDDELEY MOTORS have 
vacancies for both senior and junior engineers for 
investigation of vibration problems on * turbine 
development engines. Degree or H.N.C Mecheni- 
cal Engineering or Electrical Engineering are essential 
Blectrical Engineers should have some mechanical 
engineering experience. Applicants must be capable of 
using necessary record. equipment. Salaries com- 
mensurate with qualifications and experience together 
with good pension scheme. Applications to Reference 
CG/VP, echnical Personnel Officer, Armetr 
Siddeley Motors, Coventry (444 
AUGHTSMEN (Mech ineering) required at 
various Ministry of Supply Research and - 
ment Establishments at escott, 
Bucks. South Farnbor , Hants 
Kent; Pyestock, nr. Parnborough, Hants, Bedford, 
Nr. Salisbury, Wilts; and Chobham, Surrey. Engineer- 
ing apprenticesh or at least j years works 
train and O.N_.C or Start pay £443 10s 
(Age 21)--£605 (age 28) £695 Ipportunities to 
compete for pensionable posts. Prospects of jon 
to Leading Dreughteman Senior 
hteman £812-—-£1,055 and Chief Dreughteman 
£1,215. Paid overtime and sick leave. 20 
days ann holiday plus public hols 
44 hours incl. meal break. Send postcard quot 
2001 to Est. 3, C.1, Room 519, Chariton Hotel, - 
market, London, $.W.1, for application form (4307 
SUIZA'S ish associate, British Manu- 
facture and Research Company, Limited, of Gran- 
tham, require an Armourer for the trials section of the 
development department. Primary duties concern the 
installation and servicing of automatic weapons and 
feed mechanisms fitted in prototype power rated 
mountings. A thorough knowledge of Hispanc- 
iza guns is essential and applicants must be capable 
of handling detail arrangements for field trials and 
maintaining the necessary records, Instructional ex- 
perience is an added vantage. Suitably qualified 
ex-R.A.P. Senior N.C.O.s (Halton trained) and ex- 
R.N. Chief Air Artificers (Ordnance) are particular! 
invited to apply. Applications showing details w 
dates in cach case of education, training ifications 
and with salary required, to B.M.A.R. Ce., 
Led., Granth I ng ref 
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SITUATIONS WANTED 


BOOKS, ETC 


BOOKS, ETC. 


ALES Representative requires post London and /or 


South Aircraft end general technical sales cx 
perience. Extensive contacts. Box 7584 (4484 
ILOT, 2,750 hours, Pi. piston/jiet, LRE 
Master Green. Retiring BR.A.P. January 26th. Age 


Experienced overseas ferry mutes. Seeks per- 
menent position. Box 7565 (4472 


BOOKS, ETC., WANTED 


AY Aviation books and photos wanted, especially 


Janes, 1914-18 narratives, 1939-45 recognition 
booklets end magazines. Send for free list of highest 
cash prices paid. Aeroplane Book Supply (Dept. 7 
Torento, 5, Canada (4225 


vndrew Gardens, 


ASH From Your Camera,” by Arthur Nettleton, 

P.R.G.5. Shows how amateur ography can 

be made to pay for itself by the sale of pictures to 
newspapers, magezines, calendar publishers, etc 

deals with the many problems involved. 2nd Edition 

7s. 6d. met from all booksellers. 7s. 1 by post from 

liiffe Lad., Dorset House, Stamford 


le , 
ELLOWSHIP of the Air: Jubilee Book of the 
Royal Aero Club,” by B. J]. Hurren. The story of 
the Royal Aero Club of the United Kingdom, from its 
founding in 1901, through the two world wars, to its 
post-war resurgence. T book is a tribute to those 
men and women who have kept Britain foremost in the 
air. 3s. net from all booksellers. 3is. 3d. by post from 
& Sons, Led., set House, Stamford 

London, $.E.1 


& Sens, 


“YACHTING Quizzes,” by Max A. C , 
Packed with information on everything nautical, 
from tides to trade winds, from fishing grounds to first 
aid. A book every enthusiast must read. 3s. 6d. net 
from all booksellers. By post 3s. 9d. from Iliffe & Sons, 
Led., Dorset House, Stamford Street, London, §.E.1. 
RI 
PRPS 


GHTER David 
Charles, hole photo- 
graphic process without tedious ouptenesions of o 

physics, chemistry or mathematics. This new edition, 
revised throughout and lavishly illustrated, is the 
obvious choice for those who want a non-technical 
> wr of how to succeed with the camera Mer 

i 


ton, 6s. net from all booksellers. By post 6s. 4d. 
Led., Dorset House, Stamford St., 


Describes the 


ment Organization. 


and can 
esting jo 


confidence. 


GAS TURBINES 
A Chief Development Engineer 


is required for the Engine Division of a 
well-known Aircraft Firm. 


This is a Senior Executive appointment 
and calls for a wide background of turbine 
development for aviation purposes. Appli- 
cants should have executive experience 
and be capable of building up the Develop- 


The firm has a number of contracts for 
Aviation, Marine and Industrial Turbines, 
uarantee an exceptionally inter- * 

carrying considerable respon- 
sibility with commensurate remuneration. 


The organization is expanding rapidly and 
it is anticipated that there will be further 
scope for the right applicant. 


All replies will be treated with strict 


No. 7643, c/o Flight. 
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(HOUNSLOW) LTD. 
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R. J. COLEY & SON 


(NORTHERN) LTD. 
KING ST. DUKINFIELD 
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Armstrong Siddeley Motors, Led. 


Adcola Products, 
Aero Research, 
Acroservices, 


Armstrong Whitworth Aircraft, Led., 
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Avro Aircraft, Lid 
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Led 32 
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TURBOJET 
Design and development of the Orpheus 


150 hour Type Test and a 25 hour 
lightweight turbojet has gone ahead at 


Special Category flight clearance 
a remarkably rapid pace. Engine test have already been successfully 
running began within twelve months of the completed: The Orpheus is specified for the 
start of detail design and six months later 
five engines had been built. An official 


Folland Gnat, the Fiat G 91, the Breguet 


Taon and the Mystere 26 light fighters. 


i 


